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AGENCY;  Office  of  PesticWe  Programs, 
Envinmmental  Protection  Agency 
<EPA). 

ACTION:  Notice  of  rebuttable  presump¬ 
tion. 

SUMMARY:  This  notice  provides  pub¬ 
lic  notification  that  dimethoate  has 
been  found  to  exceed  certain  risk  cri¬ 
teria  set  forth  in  40  CPR  162.11.  The  no¬ 
tice  requests  registrants  and  other  in¬ 
terested  persons  to  submit  rebuttals  and 
comments  on  the  presumption  and  to 
submit  any  other  data  on  the  risks  and 
benefits  of  dimethoate.  This  notice  is  the 
first  of  several  which  will  give  public  no¬ 
tification  of  the  Agency’s  progress  in  re¬ 
viewing  this  chemical. 

DA'ra;  Comments  must  be  received  on 
or  before  November  7.  1977. 

ADDRESS  COMMENTS  TO  Federal 
Register  Section.  Technical  Services  Eh- 
vision  (WH-569>,  Office  of  Pesticide 
Programs,  EPA,  Rm.  401.  East  Tower,  401 
M  St.  SW.,  Washington.  DC.  20460. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

W.  T.  Waugh,  Office  of  Special  Pesti¬ 
cide  Reviews.  Office  of  Pesticide  Pro¬ 
grams  (WH-566).  EPA  <202-755- 
5851). 

SUPPLEMENTARY  INFORMATION: 
The  Deputy  Assistant  Administrator, 
Office  of  Pesticide  Programs,  Environ¬ 
mental  Protection  Agency  <  EPA  i .  has  de¬ 
termined  that  a  rebuttable  presumption 
exists  against  registration  and  continued 
registration  of  all  pesticide  pr(xlucts  con¬ 
taining  dimethoate.' 

I.  Regulatory  Provisions 

A.  General.  Title  40.  Part  162.11,  of 
the  Code  of  Federal  Regulations  for  the 
Federal  Insecticide.  F\ingicide.  and  Ro¬ 
den  ticide  Act  (F'lF'KA)  as  amended  <86 
Stat.  973,  89  Stat.  751,  7  U.S.C.  136  et 
seq.>,  provides  that  a  rebuttable  pre¬ 
sumption  against  registration  shall  arise 
if  the  Agency  determines  that  a  pesti¬ 
cide  meets  or  exce^  any  of  the  risk 
criteria  relating  to  acute  and  chronic 
toxic  effects  set  forth  in  section  162.11 
<a)(3).  If  it  is  determined  that  such  a 
rebuttable  presumption  has  arisen,  the 
regulations  require  that  the  registrant 


*A  position  document,  containing  an  ap¬ 
pendix  of  references,  background  Informa¬ 
tion,  and  other  material  pertinent  to  tbs 
Issuance  of  this  notice,  has  been  prepared  by 
the  Agency  Working  Group  on  dimethoate 
and  la  also  published  with  this  notice.  This 
position  document  and  Its  attachments  are 
available  for  public  Inspection  In  the  Office 
of  Special  Pesticide  Reviews  (WH-566). 
Office  of  Pesticide  Programs,  Environmental 
Protection  Agency.  East  Tower,  Boom  447, 
401  U  Street  SW.,  Wa^lngton,  O.C.  20460. 
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be  notified  by  certified  mail  and  afforded 
an  opportunity  to  submit  evidence  in  re¬ 
buttal  of  the  presumption.  In  addition, 
the  Agency  has  determined  that  the  pub¬ 
lic  should  also  be  given  notice  of  the 
bases  for  the  presumption  to  provide  an 
opportunity  for  comment  and  to  solicit 
additional  information  relevant  to  the 
presumption.  • 

A  notice  of  rebuttable  presumption 
against  registration  is  issued  when  the 
evidence  related  to  risk  meets  the  cri¬ 
teria  set  forth  in  section  162.11<aM3>. 
It  is  emphasized  that  a  notice  of  rebut¬ 
table  presumption  against  registration 
and  continued  registration  of  a  pesti¬ 
cide  is  not  a  notice  of  intent  to  caficel 
the  registration  of  a  pesticide,  and  may 
or  may  not  lead  to  cancellation  The 
notice  of  intent  to  cancel  is  Issued  only 
after  the  risks  and  benefits  of  a  pesticide 
are  carefully  considered  and  it  is  deter¬ 
mined  that  the  pesticide  may  generally 
cause  unreasonable  adverse  effects  to  the 
environment. 

Accordingly,  all  registrants  and  appli¬ 
cants  for  registration  are  invited  pursu¬ 
ant  to  40  CFR  162.11<a)<4i  to  submit 
evidence  in  rebuttal  of  the  presumptions 
listed  in  Part  n  of  this  notice  and.  in 
the  case  of  oncogenicity,  to  submit  in¬ 
formation  which  relates  to  the  assess¬ 
ment  of  oncogenic  risks  as  set  forth'  in 
the  Agency’s  Interim  Procedures  and 
Guidelines  for  Health  Risk  and  Economic 
Impact  Assessment  of  Suspected  Car¬ 
cinogens  ‘May  25,  1976:  41  FTR  21402*. 
Registrants  and  othere  Interested  parties 
may  submit  for  consideration  data  on 
benefits  which  they  believe  would  justify 
registration  or  continued  registration.  In 
addition,  any  registrant  may  petition  the 
Agency  to  voluntarily  cancel  a  current 
registration  pursuant  to  Section  6<a •  <  1  * 
of  FIFRA. 

'This  notice  of  rebuttable  presumption 
against  dimethoate  also  describes  scien¬ 
tific  studies  which  suggest  that  dimetho¬ 
ate  may  cause  delayed  neurotoxicity  and 
synergism  of  dimethoate  by  other  pesti¬ 
cides.  especially  by  EPN.  The  Agency  is 
soliciting  information  and  comment  on 
these  questions,  but  is  not  now  presum¬ 
ing  against  on  the  basis  of  these  studies 

B.  Rebuttal  Criteria.  Section  162.11<a> 
<4)  provides  that  a  registrant  may  rebut 
the  presmnption  by  sustaining  the  bur¬ 
den  of  proving: 

<1)  In  the  case  of  a  pesticide  pre¬ 
sumed  against  pursuant  to  the  acute  tox¬ 
icity  or  lack  of  emergency  treatment  cri¬ 
teria,  “that  when  considered  with  the 
formulation,  packaging,  method  of  use. 
and  proposed  restrictions  on  the  direc¬ 
tions  for  use  and  widespread  and  com¬ 
monly  recognized  practices  of  use.  the 
anticipated  exposure  to  an  applicator  or 
user  and  to  local,  regional,  or  national 
populations  of  nontarget  organisms  is 
not  likely  to  result  in  any  significant 
acute  adverse  effects’’  140  CFR  162.11  <  a* 
(U)l; 

(2)  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  Chronic  toxicity 
criteria,  “that  when  considered  with 
proposed  restrictions  on  use  and  wide¬ 
spread  and  commonly  recognized  prac¬ 
tices  of  use,  the  pesticide  will  not  con¬ 
centrate,  persist  or  accrue  to  levels  in 


man  or  the  environment  likely  to  result 
in  any  significant  chronic  adverse  ef¬ 
fects”  140  CFR  162.11<a)  (lit  I:  or 

<3*  In  either  case,  that  “the  determi¬ 
nation  by  the  Agency  that  the  pesticide 
meets  or  exceeds  any  of  the  criteria  for 
risk  was  In  error.” 

C.  Benefits  Information.  In  addition  to 
submitting  evidence  to  rebut  the  pre¬ 
sumption  of  risk.  Section  162.11ta>(5* 
<iil)  provides  that  a  registrant  “may 
submit  evidence  as  to  whether  the  eco¬ 
nomic,  social,  and  environmental  bene¬ 
fits  of  the  use  of  the  pesticide  subject  to 
the  presumption  outweigh  the  risk  of . 
use.”  If  the  risk  presumptions  are  not  re¬ 
butted.  the  benefit  evidence  submitted  , 
by  the  registrant.'  applicants,  and  other 
interested  persons  will  be  considered  by 
the  Administrator  in  determining  the 
appropriate  regulatory  action  Specifi¬ 
cally  Section  162.11<a)  <5*  (ill*  provides 
that  if  the  “benefits  appear  to  outweigh 
the  risks,”  the  Administrator  may  <  1  * 
issue  a  notice  of  intent  to  hold  a  hearing 
pursuant  to  Section  6<b)(2*  of  FTFRA 
rather  than  a  notice  of  intent  to  cancel 
or  <2*  deny  registration  pursuant  to  Sec¬ 
tion  6<b*<l*  of  FTFRA  Alternatively,  if 
the  “benefits  do  not  appear  to  outweigh 
the  risks,  the  Administrator  shall  issue 
a  notice  pursuant  to  Section  3<c*  <6*  or 
Section  6(bi  (1*  of  the  Act,  as  appropri¬ 
ate.”  Moreover,  if  at  any  time  the  Ad¬ 
ministrator  determines  that  a  pesticide 
poses  an  “Imminent  hazard”  to  humans 
or  the  environment,  a  notice  of  suspen¬ 
sion  may  be  issued  pursuant  to  Section 
6<c>  of  the  Act. 

Stated  below  are  the  Section  162.11 
<a»i3»  risk  criteria  which  the  Agency 
has  found  to  have  been  met  or  exceeded 
by  registrations  and  applications  for  reg¬ 
istration  of  pesticide  products  contain¬ 
ing  dimethoate.  The  Agency's  basis  for 
concluding  that  these  risk  criteria  have 
been  met  or  exceeded  is  set  out  in  “Di¬ 
methoate:  Position  Document  1.”  which 
follows.  Copies  of  attachments  to  the 
Position  Document  which  are  not  pub¬ 
lished  with  this  notice  are  available  for 


'Registrants  or  other  interested  persons 
who  desire  to  submit  benefit  Information 
should  consider  submitting  Information  on 
the  following  subjects,  along  with  any  other 
relevant  Information  they  desire  to  submit 

1  Identification  of  the  major  uses  of  the 
pesticide.  Including  estimated  quantities 
used  by  crop  or  other  application 

3  Identification  of  the  minor  uses  of  the 
pesticide.  Including  estimated  quantities 
used  by  category  such  as  lawn  and  garden 
uses  and  household  uses 

3  Identification  of  registered  alternative 
products  for  the  uses  set  forth  In  1 1 1  and  (3* 
above,  including  an  estimate  of  their  avail¬ 
ability 

4  Determination  of  the  change  in  costs  to 
the  user  of  providing  equivalent  pesticide 
treatment  with  any  avaUable  substitute 
products 

5  Assessment  of  regulation  impact  upon 
user  productivity  le^t.,  yield  per  acre  and/or 
total  output*  from  using  available  substitute 
pesticides  or  from  using  no  other  pesticides 

6  If  the  Impacts  upon  either  user  costs  or 
productivity  are  significant,  a  qualitative 
assessment  of  the  regulation's  Impact  on  pro¬ 
duction  of  major  agricultural  commodities 
and  retail  food  prices  of  such  commodities 
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public  Inspection  (see  Footnote  1) .  In¬ 
formation  protected  from  disclosure  pur¬ 
suant  to  FIFRA  Section  10  cannot  be 
provided.  Specific  inquiries  concerning 
the  Position  Dociunent  should  be  di¬ 
rected  to  Project  Manager  W.  T.  Waugh, 
Office  of  Special  Pesticide  Reviews  •  WH- 
5(i6) ,  EPA,  Rm.  447,  East  Tower.  401  M 
St.  SW..  Washington.  D.C.  20460  (202- 
75&-6851). 

n.  Presumptions 

A.  Oncogenicity.  40  CTR  162.11(a)(3) 
(iiXA)  provides  that  a  rebuttable  pre- 
sumptlcm  shall  arise  if  a  pesticide 
**[i]nduces  oncogenic  effects  in  experi¬ 
mental  mammalian  species  or  in  man  as 
a  result  of  oral,  inhallation  or  dermal 
exposure  *  *  * .”  As  a  further  clarification 
of  the  provision,  the  preamble  to  the 
Agency’s  Interim  Procedures  amd  Guide¬ 
lines  for  Health  Risk  and  Economic  Im¬ 
pact  Assessment  of  Ehisp>ected  Carcino¬ 
gens  (May  25.  1976;  41  FR  21402)  states 
that  “a  substance  will  be  considered  a 
presumptive  cancer  risk  when  it  causes 
a  statistically  significant  excess  inci¬ 
dence  of  benl^  or  malignant  tumors  in 
humans  or  animals.” 

On  the  basis  of  scientific  studies  and 
information  summarized  in  the  Position 
Document,  the  Agency  has  concluded 
that  this  risk  index  has  been  exceeded 
by  all  registrations  and  applications  for 
registration  of  pesticide  products  con¬ 
taining  dimethoate,  and  that  a  rebut¬ 
table  presiunption  against  new  or  con¬ 
tinued  registration  of  such  products  has 
therefore  arisen. 

F.  Mutagenicity.  40  CFR  162.11(a)  (3) 
(il)  (A)  also  provides  that  a  rebuttable 
presumption  shall  arise  if  a  pesticide 
. induces  mutagenic  effects,  as  de¬ 
termined  by  multi-test  evidence.”  TTie 
Mutagenicity  Testing  Requirements  Sec¬ 
tion  of  the  FIfRA,  Draft  Section  3 
Guidelines  on  Hazard  Evaluation  of 
Humans  and  Domestic  Animals  defines 
multi-test  evidence  as  ‘‘evidence  from  at 
least  two  submammalian  test  ssrstems  in 
combination  with  evidence  that  the 
agent  or  its  active  metabolite(s)  reaches 
the  germinal  tissue  in  mammals  when 
administered  by  an  appropriate  route.” 

On  the  basis  of  scientific  studies  and 
information  summarized  in  the  Position 
Document,  the  Agency  has  concluded 
that  this  risk  index  has  been  exceeded 
by  all  registrations  and  applications  for 
registration  of  pesticide  products  con¬ 
taining  dimethoate,  and  that  a  rebut¬ 
table  presumption  against  new  or  con¬ 
tinued  registration  of  such  products  has 
tlierefore  arisen. 

G.  Other  Chronic  or  Delayed  Toxic 
Effects.  40  CFR  162.11(a)  (3)  (11)  (B)  pro¬ 
vides  that  a  rebuttable  presumption  shall 
arise  if  a  pesticide  “iplrodoces  any  other 
chronic  or  delayed  toxic  effect  in  test 
animals  at  any  dosage  up  to  a  level,  as 
determined  by  the  Administrator,  which 
is  substantially  higher  than  that  to 
which  humans  can  reasonably  be  antici¬ 
pated  to  be  exposed,  taking  into  account 
ample  margins  of  safety  *  * 

On  the  basis  of  scientific  studies  and 
Information  summarized  in  the  Position 
Document,  the  Agency  has  concluded 


that  dimethoate  can  cause  reproductive 
and  fetotoxic  effects  in  mammalian  spe¬ 
cies  and  that  this  risk  index  has  been 
exceeded  by  all  registrations  and  appli¬ 
cations  for  registration  of  pesticide  prod¬ 
ucts  containing  dimethoate,  and  that  a 
rebuttable  presumptimi  against  new  or 
continued  registraticm  of  such  products 
has  theref(N'e  arisen. 

m.  Grounds  for  Pesticide  Review  in 

Addition  to  Rebuttable  Presumption 

Criteria 

A.  General.  In  addition  to  the  risk 
criteria  set  forth  in  40  CFR  162.11(a)  (3) 
which  require  the  issuance  of  a  notice 
of  rebuttable  presumptlcm  against  regis¬ 
tration  or  continued  registration  and  a 
determination  by  the  Administrator  to 
register  or  cancel  a  pesticide,  40  CFR 
162.11(a)  <6)  provides  Uiat  the  Admin¬ 
istrator  may  determine  that  a  pesticide 
should  be  cancelled  or  that  a  hearing 
should  be  held  if  the  pesticide  poses  a 
substantial  question  of  safety  to  man  or 
the  environment  ‘‘based  on  toxicological 
data,  epidemiological  studies,  use  his¬ 
tory,  accident  data,  mcmltorlng  data,  or 
such  other  evidence  as  is  available  to  the 
Administrator.” 

A  determination  to  canc^  or  deny 
registration  of  a  pesticide  or  to  hold  a 
hearing  based  upon  such  data  and  a  find¬ 
ing  that  a  pesticide  poses  a  substantial 
question  of  safety  ne^  not  be  preceded 
by  public  notice  and  opportunity  for  re¬ 
buttal  prior  to  the  administrative  ad¬ 
judicatory  hearing  procedure  of  Section 
6(b)  of  the  Act.  However,  where  the 
Agency  is  using  a  notice  of  rebuttaUe 
presumption  against  registration  or  con¬ 
tinued  registration  based  on  the  risk  cri¬ 
teria  of  40  CFR  162.11(a)  (3),  it  is  in  the 
public  interest  to  Include  all  evidence 
which  may  indicate  additional  grounds 
for  determining  that  a  pesticide  causes 
unreasonable  adverse  effects  on  the  en¬ 
vironment.  Accordingly,  evidence  derived 
from  studies  which  suggest  that  di¬ 
methoate  may  produce  delayed  neuro- 
toxic  effects  and  synergism  of  dimeth¬ 
oate  by  other  pesticides,  especially  EPN, 
has  b^n  included  in  this  notice. 

B.  Delayed  Neurotoxicity.  ‘ITie  Infor- 
maticm  concerning  the  delayed  neuro¬ 
toxic  effects  of  dimethoate  is  sum¬ 
marized  in  the  Position  Document.  De- 
myelination  studies  for  dimethoate  on 
white  leghorn  hens  appeared  to  show  no 
myelin  degeneration.  However,  deficien¬ 
cies  in  the  8tudy‘s  protocol,  IMed  in  the 
Positlcm  Documoit,  caused  c<mcem  that 
the  study  results  were  not  conclusive,  ‘^e 
Agency  is  not  presuming  against  di¬ 
methoate  on  this  basis  but  requests  any 
interested  party  possessing  Information 
relevant  to  the  delayed  neurotoxicity  of 
dimethoate  to  submit  such  data  to  the 
Agency. 

C.  Synergism.  Ihe  infmmation  c<m- 
cemlng  synergism  of  dimethoate  is  sum¬ 
marized  in  the  Position  Document.  (Syn- 
ngism  is  defined  as  the  greater  toxicity 
of  two  c<xnpounds  together  than  would 
be  anticipated  from  the  sum  of  their  in¬ 
dividual  effects.) 

Studies  have  shown  that  EPN  can 
cause  synergistic  toxicity  of  dimethoate 
in  mammals.  Ihe  Agency  is  not  now  pre¬ 


suming  against  dimethoate  on  this  basis 
but  requests  registrants  and  any  other 
interested  party  possessing  informaticm 
relevant  to  the  use  of  EPN  with  di¬ 
methoate,  or  to  the  synergism  of  di¬ 
methoate  by  EPN  or  any  other  pesticide 
to  submit  such  data  to  the  Agency. 

IV.  Registrations  and  Products 

Subject  to  the  Notice 

All  registrants  and  s^plicants  for  reg¬ 
istration  listed  below  are  being  notified 
by  certified  mail  of  the  rebuttable  pre¬ 
sumption  existing  against  registration 
and  continued  registration  of  their  prod¬ 
ucts. 

The  registrants  and  applicants  for 
registration  shall  have  45  days  from  the 
date  this  notice  is  sent  or  untU  November 
7.  1977,  to  submit  evidence  in  rebuttal  of 
the  presumptiMi.  However,  the  Admin- 
trator  may,  for  good  cause  shown,  grant 
an  additional  60  days  during  which  such 
evidence  may  be  submitted.  Notice  of 
such  an  extension,  if  grsinted,  will  ap¬ 
pear  in  the  Federal  Register. 

V.  Duty  to  Submit  Information  on 
Adverse  Effects 

Registrants  are  required  by  law  to  sub¬ 
mit  to  EIPA  any  additional  information 
regarding  any  adverse  effects  on  man 
or  the  environment  which  comes  to  a 
registrant’s  attentimx  at  any  time,  pur¬ 
suant  to  SectiMi  6(a)  (2)  of  FIFRA  and 
40  CFR  162.8(d).  If  any  registrant  of 
dimethoate  products  has  any  published 
or  unpublished  information,  studies,  re¬ 
ports.  analyses,  or  reanalyses  regarding 
any  adverse  effects  in  animal  species  or 
humans,  residues,  and  claimed  or  verified 
accidents  to  humans,  domestic  animals, 
or  wildlife,  which  have  not  been  previ¬ 
ously  submitted  to  EPA,  the  material 
must  be  submitted  immediately.  When 
responding  to  this  notice,  each  registrant 
shall  submit  a  written  certification  to 
the  Agency  that  all  information  regard¬ 
ing  any  adverse  effects  known  to  the  reg¬ 
istrant  has  been  sulmiitted.  In  addiUon, 
the  registrants  should  notify  EPA  of  any 
studies  currently  in  progress.  Including 
the  purpose  of  the  study,  the  protocol, 
the  approximate  completion  date,  and  a 
summary  of  all  results  observed  to  date. 

VI.  Public  Comments 

During  the  time  allowed  for  submis¬ 
sion  of  rebuttal  evidence,  comments  (m 
the  presumptions  set  forth  in  this  notice 
and  on  the  material  contained  in  the 
Positimi  Document  are  solicited  fnxn  the 
public.  In  particular,  any  documented 
episodes  of  adverse  effects  to  humans, 
domestic  animals,  or  wildlife,  and  infor¬ 
mation  as  to  any  laboratory  studies  in 
progress  or  completed,  are  requested  to 
be  submitted  to  EPA  as  soon  as  possible. 
Specifically,  information  on  the  fate  and 
effects  of  dimethoate.  its  impurities,  me- 
tabolities.  and  degradation  products  on 
fiora  and  fauna,  particularly  animals 
with  metabolism  similar  to  man.  is  soli¬ 
cited.  Similarly,  any  studies  or  comments 
(m  the  benefits  from  the  use  of  dimetho¬ 
ate  are  requested  to  be  submitted.  All 
comments  information  received,  as  well 
as  any  other  relevant  Informaticm  and 
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analsrsis  thereof,  which  come  to  the  at- 
tCDtion  of  the  Agency  may  serve  as  a 
basis  for  final  determination  pursuant 
to  Section  162  ll>a>  'S* 

All  comments  and  infonriatlon  should 
be  sent  to 

Federal  Register  Section.  Technical  Servloes 

Division  )WH-669i  Rm  401  East  Tower, 

401  M  Street  SW  .  Washington  D  C  30460 

Three  copies  of  the  comments  or  infor¬ 
mation  should  be  submitted  if  possible  to 
facilitate  the  work  of  the  Agency  and 
others  interested  in  inspecting  them  The 
comments  and  information  should  bear 
the  identifying  notation  “OPP-30000 
16"  Comments  and  information  re¬ 
ceived  within  the  specifled  time  limit 
shall  be  considered  before  it  is  deter¬ 
mined  whether  a  notice  ^all  be  issued  in 
accordance  with  40  CFR  162  11ia><5* 
(U*. 

Comments  received  after  the  specifled 
time  period  will  be  considered  only  to 
the  extent  feasible,  consistent  with  the 
time  limits  imposed  by  40  CFR  162. 11 
la'  <  5)  <ii> .  All  written  comments  and  in¬ 
formation  filed  pursuant  to  this  notice 
will  be  available  for  public  inspection  in 
the  office  of  the  Federal  Register  Section 
from  8:30  ajn.  to  4  p.m.  during  normal 
working  days. 

Interested  persons  are  encouraged  to 
take  advanta^  of  the  (H)portunity  to  in¬ 
spect  Agency  flies  during  normal  worti- 
ing  hours  since  •  1  •  all  of  the  information 
received  may  serve  as  a  basis  for  final 
determination  pursuant  to  Section 
161.11<dM5>.  and  <2*  the  Agency  will 
not  genendly  publish  a  summary  of  in¬ 
formation  received  in  the  Federal  Regis¬ 
ter  at  the  close  of  the  rebuttal  period. 

Your  cooperation  is  solicited  in  identi¬ 
fying  any  errors  or  omissions  which  may 
have  been  made  in  the  following  com¬ 
puter  listings.  Corrections  to  the  listings 
may  not  necessarily  be  published  in  the 
Federal  Register,  but  rather  handled  by 
mail  with  affected  parties  Omissions  will 
be  corrected  by  notice  in  the  Federal 
Register. 

Dated'  September ,2, 1977. 

Edwin  L.  Johnson, 

Deputy  Assistant  Administrator 
for  Pesticide  Programs. 
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DIMETHOATE ;  POSITION  DOCUMENT  1 
I  BACKOROUND 

A.  Chemical  Physical  Characteristics  Dl- 
methoate  is  an  organophosphate  Insecticide. 
Its  chemical  name  is  O.O-Dlmethyl  S-iN- 
methyl-carbamoylmethyl)  phosphorodlthlo- 
ate  Its  structural  formula  Is. 

8 

(CHaOlil^  8  CHiCONHCnj 

Dimethoate  is  a  white,  crystalline  s(^ld 
with  a  camphorlike  odor  The  technical  grade 
material  Is  a  yellow-brown  Uquid  Dimetho¬ 
ate  has  a  melting  point  of  61  to  62°  C  It  Is 
most  soluble  In  alcohols  and  ketones,  as  well 
as  in  organic  solvents  except  saturated  hydro¬ 
carbons.  Its  solubility  In  water  is  2  to  3  per¬ 
cent  11.  2,  3)  Dimethoate  hydrollzes  rapidly 
In  alkaline  solutions  to  a  variety  of  products.* 
Dimethoate  may  be  oxidized  to  a  number  of 
toxic  products  i cholinesterase  Inhibitors) 
by  air,  oxidative  N-demetbylatlon,  and  potas¬ 
sium  permanganate  *  An  Important  metab¬ 
olite  Is  the  toxic  agent  dimethoxon  (the 
oxygen  analog  of  dimethoate),  formed  when 
the  sulfur  in  dimethoate  Is  replaced  by  oxy¬ 
gen  11) 

Dimethoate  Is  a  sulphur-containing  organ- 
ophosphorus  Insecticide  which  acts  as  an  ace¬ 
tylcholinesterase  Inhibitor  The  toxicity  of 
dimethoate  to  animals  depends,  to  a  signifi¬ 
cant  extent,  on  the  conversion  to  the  oxygen 
analog  dimethoxon,  [0,0-dlmethyl-S-lN- 
methyl-carbamoylmethyl  |  pho^horothlo- 
late|  |6) 

Hassan  et  al.  (6)  indicated  that  dimeth¬ 
oxon  Is  75  to  loio  times  more  potent  than 
dimethoate  In  Inhibiting  rat  brain  acetyl¬ 
cholinesterase.  Lucler  and  Menzer  i&)  foimd 
dimethoxon  to  be  10*  times  more  potent  than 
dimethoate  In  inhibiting  housefly  head 
cholinesterase  or  human  plasma  cholinester¬ 
ase,  although  dimethoxon  was  only  four 


*  These  products  Include  desmethyldlme- 
thoate,  0,0,dimethyl  dithlophosphcNlc  acid, 
0,0-dlmethyl  thlophosphiNlc  acid,  and  di¬ 
methoate  acid  I  the  carboxy  derivative  1 1 ) 

*  These  toxic  products  Include  0,0-di- 
methyl  S-(N-methylcarbainoylmethyl)  thio- 
phosphate,  the  N-demethylated  analogs  of  di¬ 
methoate  and  dimethoxon  and  the  N-hydrox- 
methyl  Intermediates  of  each,  and  dimeth¬ 
oxon  (1). 


times  more  acutely  toxic  than  dimethoate  to 
houseflies  in  vivo. 

The  toxldty  of  dimethoate  la  related  to 
purity  Very  pure  dimethoate  contains  little 
or  no  dimethoxon  and  Is  not  as  acutely  toxic 
as  technical  dimethoate  which  contains  more 
dimethoxon  Sanderson  and  Edson  I7)  found 
the  acute  oral  LD„,  of  pure  dimethoate  to  be 
600  to  600  mg  kg  for  the  male  rat.  The  LD^, 
for  technical  dimethoate  was  180  to  326 
mg  kg  for  the  male  rat 

Since  carcinogenic  N-nltroso  compoimds 
may  be  produced  by  the  reaction  of  nitrite 
with  certain  nitrogen  compounds,  the  forma¬ 
tion  of  N-nltroso  derivatives  as  contami¬ 
nants  in  pesticide  formulations  should  be 
Investigated  whenever  a  potential  nltro- 
satable  substrate  Is  Involved.  A  literature 
search  for  work  performed  or  work  in  prog¬ 
ress  yielded  no  data  on  potential  N-nltroso 
dimethoate.  and  an  Agency  chemist  con¬ 
cluded  that  “dimethoate  would  not  be  ex¬ 
pected  to  give  high  yields  of  N-nitroso 
dimethoate"  (61) 

B.  Formulation  and  class.  Dimethoate  Is 
classed  and  used  as  a  systemic  Insecticide/ 
acarlclde  and  Is  available  In  emulslfiable  con¬ 
centrates,  soluble  concentrates,  ultra-low 
volume  concentrates,  wettable  powders,  and 
granules  (1,  2)  Formulations  Include  a  6 
percent  granular,  a  20  percent  wettable  pow¬ 
der,  and  20  and  40  percent  emulslfiable  con¬ 
centrates.  It  Is  especially*  effective  against 
rasping  and  sucking  pests. 

C  Registered  uses  and  production.  Di¬ 
methoate  has  been  produced  as  a  pesticide 
since  1963  Thirty-eight  registrants  hold  Fed¬ 
eral  registrations  and  manufacture  66  regis¬ 
tered  products.  Sixteen  companies  have  state 
registrations  and  produce*  34  products. 

Envlronmentel  Protection  Agency  (EPA) 
records  Indicate  that  a  total  of  2.007,653 
pounds  of  dimethoate  was  used  in  the  United 
States  during  1974  (8).  Of  this  total,  9,456 
pounds  were  used  in  Industry;  6,443  pounds 
in  government;  and  1,992,656  pounds  were 
used  In  agriculture.  Of  the  agriculture  ^tal, 
405,399  pounds  were  used  on  fruits  and 
nuts;  383,233  pounds  on  sorghum;  294,966 
pounds  on  corn;  264.896  pounds  on  vegeta¬ 
bles;  193,206  pounds  on  cotton;  177,863 
pounds  on  miscellaneous  field  crops;  175,761 
pounds  on  livestock;  50337  pounds  on  bay 
and  small  grains;  47,860  pounds  on  orna¬ 
mentals,  and  267  pounds  on  tobacco.  (Addi¬ 
tional  uses  are  listed  In  Reference  0.) 

The  National  Soils  Monitoring  Program 
(10),  conducted  by  EPA's  Ecological  Moni¬ 
toring  Branch,  has  collected  data  on  the  ap¬ 
plication  of  dimethoate  to  various  repre¬ 
sentative  cropland  sampling  sites.  The  data 
Indicated  a  limited  use  (<1  percent)  of  di¬ 
methoate.  In  fiscal  year  (FY)  1969,  0.12  per¬ 
cent  lor  two  sites  of  out  1,684)  reported  using 
dimethoate.  Average  total  application  was 
3.21  pounds/acre.  There  was  no  reported 
use  of  dimethoate  on  the  cropland  sampling 
sites  In  FY  1972.  In  9Y  1973,  0.4  percent  (or 
6  sites  out  of  1,402)  reported  using  dlmetHb- 
ate.  Average  total  application  was  0.68 
pounds  acre.  In  FY  1974,  0.4  percent  (or  6 
sites  out  of  1,166)  reported  using  dimetho¬ 
ate.  Average  total  application  was  1.63 
pounds/ acre.  Among  the  crops  to  which  di¬ 
methoate  was  applied  were  wheat,  peppers, 
cotton,  tomatoes,  field  com,  sorghum,  grapes, 
oranges,  and  string  beans. 

D.  Tolerances.  Tolerances  for  total  residues 
of  dimethoate  In  or  on  raw  agricultural  com¬ 
modities  are  listed  in  40  CFR  180.204  as  fol¬ 
lows:  2  parts  per  million  (ppm)  in  or  on 


*  Pesticide  products  currently  registered 
under  state  p^lclde  registration  laws  and 
shipped  or  distributed  for  sale  solely  within 
Intrastate  commerce  are  subject  to  Federal 
pesticide  regulations  under  40  CFR  sectlmi 
162.17(a). 
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alfalfa,  applea,  baans  (dry,  lima,  anap) ,  broc> 
coll,  oabbaga,  cauliflower,  celery,  collarda,  en¬ 
dive  (aacarole),  grapefruit,  kale,  lemona, 
lettuce,  mustard  greens,  oranges,  pears,  peas, 
peppers,  soybean  forage,  soybean  hay,  spin¬ 
ach,  Swiss  chard,  tangerlnss,  tomatoes,  tur¬ 
nips  (roots  and  tops),  and  wheat  (green 
fodder  and  straw);  1  pppa  In  or  on  com 
fodder  and  forage,  grapes,  and  melons;  0.3 
ppm  In  or  on  potatoes  and  sorghum  forage; 
0  1  ppm  In  or  on  cottonseed,  pecans,  salllower 
seed,  and  sorghum  grain;  0.1  ppm  (negligible 
residue)  In  or  on  com  grain;  0.08  ppm 
(negligible  residue)  In  or  on  soybeans;  0.04 
ppm  (negligible  residue)  In  or  on  wheat 
grain;  0  03  ppm  (negligible  residue)  In  eggs 
and  In  meat,  fat,  and  meat  byproducts  of 
cattle,  goats,  bogs,  horses,  poultry,  and 
sheep;  and  0.003  ppm  (negligible  residue)  In 
milk.  Dlmethoate  Is  registered  for  agricul¬ 
tural  and  home  use. 

E.  Metabolism.  Lucler  and  llenser  (6)  In¬ 
vestigated  the  nature  of  the  oxidative  meta¬ 
bolites  of  dlmethoate  formed  In  rats  and  on 
boat)  plants  using  radio-labeled  dlmethoate. 
In  rats  hydrolysis  products  predominated 
over  chloroform-extractable  metabolites.  The 
oxygen  analog,  dlmethoxon,  was  the  major 
organo-ex  tractable  metabolite,  and  most  of 
It  had  been  extracted  6  to  13  hours  after 
administration.  Dlmethoxon  represented  5.39 
percent  of  the  administered  radioactivity 
from  males  and  6  48  percent  from  females. 
Dlmethoate  was  rapidly  degraded  In  rats  with 
only  small  quantities  being  recovered  six 
'  hours  after  treatment.  In  bean  plants  the 
half-life  of  dlmethoate  was  1.7  days.  At 
harvest,  dlmethoxon  was  the  major  organo- 
extrsctable  metabolite,  reaching  a  level  of 
7.33  percent  after  3  days. 

(1)  Absorption.  Shah  and  Outhrle  (11) 
studied  the  absorption  of  K^-labeled  dl¬ 
methoate  after  80  minutes  through  sepa¬ 
rately  prepared  sections  of  the  digestive  tract 
(small  Intestine,  colon,  rectum)  of  8-week- 
old  mice.  On  average,  50.9  percent  of  the  ap¬ 
plied  dose  bad  been  absorbed  In  the  serosal 
fluid  and  14.3  percent  In  the  gut  tissue  of 
the  small  Intestine;  66.0  and  10.8  percent 
had  been  absorbed  In  the  serosal  fluid  and 
gut  tissue,  respectively,  of  the  colon;  and 
65.4  and  13.4  i^rcent  had  been  absorbed  in 
the  serosal  fluid  and  gut  tissue,  respectively, 
of  the  rectum.  Whep  mice  of  different  ages 
were  tested,  dlmethoate  penetrated  more  rap¬ 
idly  through  the  tissues  of  unweaned  mice. 
The  average  absorbed  In  Isolated  sections  of 
the  small  Intestine  after  80  minutes  was  61.1 
and  11.9  percent  In  the  serosal  fluid  andg;ut 
tissue,  respectively,  for  13-day-old  mice;  60.9 
and  14.3  percent  In  the  serosal  fluid  and  gut 
tissue,  respectively,  for  6-week-old  mice;  and 
56fl  and  13.7  percent  In  the  serosal  fluid  and 
gut  tissue,  respectively,  for  13-week-<fld 
mice. 

(3)  Distribution.  Kaplanls  et  al.  (13)  ana¬ 
lyzed  tissues  from  an  orally  treated  calf  and 
showed  only  very  low  levels  (0.03  ppm)  of 
organo-extractable  radioactive  compounds 
present  In  brain,  liver,  testes,  and  lungs. 

Chamberlain  et  al.  (13)  studied  the  me¬ 
tabolism  and  associated  residues  following 
Intramuscular  (Ijn.)  Injection  and  oral  ad¬ 
ministration  of  pw-dlmetboate  In  sheep. 
Degradation  was  rapid  and  appeared  not  to 
be  significantly  affected  by  the  route  of  ad¬ 
ministration.  Only  trace  residues  were  foimd 
In  tissues  of  sheep  sacrificed  3  and  4  weeks 
after  treatment.  The  thlo-carboxy  derivative 
was  the  predominant  degradation  product 
found  In  samples  of  urlns  and  accounted  for 
one-fourth  to  one-half  of  the  administered 
dose  for  all  animals.  When  dlmethoate  was 
given  orally  at  two  dosage  levels.  It  was 
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noted  that  at  the  lower  level  the  organosol- 
uble  fraction  In  the  blood  accounted  for  leas 
than  6  percent  of  the  total  radioactivity, 
whereas  at  the  higher  level  this  fraction  was 
above  30  percent.  The  authors  suggested 
that  the  mechanism  of  breakdown  was  over¬ 
whelmed  by  the  larger  dose,  allowing  more 
dlmethoate  and  dlmethoxon  to  accumulate 
In  the  blood. 

Dedek  and  Schwarz  (14),  using  in  vivo 
tesU  of  dlmethoate  In  cattle,  reported  <6 
ppm  dlmethoate  In  the  blood  at  6  hours  fol¬ 
lowing  a  30  mg/kg  i.m.  dose.  >8  ppm  at  13 
hours,  and  about  3  ppm  at  18  hours.  Blood 
concentrations  followUig  a  16  mg/kg  derm- 
ally  applied  dose  of  3  percent  dlmethoate  In 
a  mineral  oil  solution  were  about  1  ppm  at 
8  hours,  and  almost  zero  at  13  hours.  With 
a  30  mg/kg  dermal  dose  of  a  5  percent  dl- 
methoate/fatty  oil  solution,  blood  concentra¬ 
tions  were  about  3.5  ppm  at  6  hours.  1.6  ppm 
at  13  hours,  and  about  1  ppm  at  18  hours. 

(3)  Biotransformation.  Lucler  and  Mcnzer 
(4)  Investigated  the  metabolism  of  dlmetho¬ 
ate  In  bean  plants.  The  metabolism  of  dl¬ 
methoate-*?  and  dlmethoate-carbonyl-^ 
was  studied  using  four  modes  of  applica¬ 
tion.  Degradation  occurred  most  rapidly  In 
excised  leaves,  followed  by  stem-injected 
plants,  root-treated  plants,  and  least  rapidly 
In  plants  treated  by  foliar  application. 
Eighteen  metabolites  of  dlmethoate.  Includ¬ 
ing  11  unknowns,  were  Isolated.  The  oxygen 
analog  (dlmethoxon)  was  consistently  pres¬ 
ent  In  moderate  amounts  in  plants  treated 
by  all  four  modes  of  appllcaton.  Oxidation 
of  dlmethoate  took  place  to  a  lesser  degree 
than  hydrolysis,  although  oxidation  seemed 
m<Me  Important  In  follar-treated  plants  than 
in  the  other  modes  of  application. 

Kaplanls  et  al.  (13)  studied  the  metabolism 
of  dlmethoate  In  cattle.  Ten  mg/kg  Psa-  of 
dlmethoate  was  administered  orally  and  by 
Intramuscular  Injection.  Eighty  to  90  percent 
of  the  oral  dose  was  eliminated  in  the  urine 
after  34  hours,  and  the  same  percentage  of 
the  Intramuscular  dose  was  excreted  after  9 
hours.  The  major  metabolic  products  were 
dimethyl  phosphate,  dimethyl  phosphoro- 
thloate,  and  several  unknowns. 

Krueger  et  al.  (16)  studied  the  persistence 
and  metabolism  of  dlmethoate,  among  other 
compounds,  to  determine  their  toxicity  to  the 
mouse,  American  cockroach,  and  housefly. 
The  observed  selectivity  of  dlmethoate  for 
insects  as  compared  with  mammals  was  at¬ 
tributed  to  a  persistence  of  unaltered  parent 
compound  In  the  whole  body.  In  the  mouse. 
89  percent  of  a  0.5  sg/g  dose  and  76  percent 
of  a  30  sg/g  dose  appeared  In  chloroform  In- 
extractables  within  0.6  hours  after  treatment. 
The  oxygen  analog  levels  were  approximately 
three  times  greater  In  the  cockroach  than  In 
the  mouse.  The  authors  concluded  that  the 
mouse  degrades  either  the  parent  compound 
or  the  oxygen  analog  more  readily  than  the 
Insect  does,  and  that  selectivity  Is  probably 
due  to  differences  In  ability  to  degrade. 

Uchida  and  O’Brien  (16)  studied  the  de¬ 
gradation  of  dlmethoate  by  homogenates  of 
human  liver.  An  average  of  037  sg/g  was 
degraded  in  a  30-mlnute  period.  Using  this 
and  other  data  available  on  dlmethoate’s 
acute  toxldty,  the  authors  suggested  a  prob¬ 
able  acute  oral  LD„  to  humans  of  approxi¬ 
mately  30  mg/kg. 

(4)  Excretion  and  degradation.  Kaplanls 
et  al.  (13)  studied  the  metabolism  of  P**- 
dimethoate  In  cattle  following  oral  and  l.m. 
administration  of  10  mg/kg.  About  87  to  90 
percent  of  the  oral  dose  was  eliminated  In 
the  urine  after  34  hours.  The  same  percent¬ 
age  of  the  l.m.  dose  was  excreted  after  9 
hours.  Only  3.7  to  5  percent  of  the  oral  dose 
and  about  1.1  percent  of  the  ijn.  dose  were 
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eliminated  in  the  fecee.  The  major  metabolic 
products  were  dimethyl  phosphate,  dimethyl 
phosphorothloate.  and  eeveral  unknowns. 

Brady  and  Arthur  (17)  studied  the  excre¬ 
tion  of  P*-dimetboate  in  rats.  KaU  excreted 
about  46  percent  of  the  oraUy  administered 
dlmethoate  in  the  urine  and  only  about 
6.8  percent  In  the  feces  73  hours  after  treat¬ 
ment.  Rats  treated  dermally  with  dlmethoate 
excreted  80.8  percent  in  the  urine  and  6fl 
percent  in  the  feces. 

Rowlands  (18)  studied  the  metabolism  of 
dlmethoate  by  stored  wheat  and  sorghum 
grains.  Samples  of  both  grains  were  treated 
with  3  or  10  ppm  of  dlmethoate.  Samples 
were  analyzed  after  1, 4,  7, 11, 14,  and  31  days 
of  storage.  Dlmethoate  was  rapidly  degraded 
to  anionic  derivatives  which  the  author  con¬ 
sidered  nontoxic.  Slight  oxidation  to  dlme- 
tboxon  occurred,  but  this  was  similarly 
degraded. 

P.  Residues. — (1)  Food. — (a)  FDA  com- 
modity  survey.  The  Food  and  Drug  Admin¬ 
istration  (FDA*  has  been  collecting  food 
and  feed  samples  for  a  nximber  of  years, 
analyzing  each  sample  to  determine  pesti¬ 
cide  residue  levels  and  frequency  of  occur¬ 
rence  (19).  The  following  list  Indicates  the 
conunodltles,  the  number  of  positives  within 
the  year,  and  the  fiscal  years  (FT)  when 
found  contaminated.  Figures  include  ree*)- 
duss  of  both  dlmethoate  and  its  oxygen 
analog  for  both  domestic  and  Imported 
products. 


Fisoal  year 

Commodity  1974  197.5  1978 


Leaf  and  stem  v^etables . .  4  3  32 

Beans .  19  8  26 

Vine  and  ear  vegetables .  72  89  1.t8 

Large  fniits .  0  2  II 

Small  fniits .  0  48  2 

Root  vegetables .  0  10 

Processed  fruit  products .  0  11  2 

Processed  vegetable  products...  0  10 


Total  number  oeeurrmees.  95  143  251 


(b)  Other  studies.  Dedek  and  Schwarz  (14) 
reported  residues  In  milk  of  dlmethoate- 
treated  cows.  With  a  30  mg/kg  l.m.  dose, 
dlmethoate  residues  In  milk  were  >3.6  ppm 
at  13  hours,  <1  ppm  at  34  hours,  and  <0.6 
ppm  at  36  hours.  With  a  16  mg/Tcg  dermal 
dose  of  'a  3  percent  dlmethoate /mineral  oil 
solution,  residues  In  milk  were  about  3.5 
ppm  after  1  to  3  hours,  <1  ppm  at  6  hours, 
and  almost  zero  shortly  after  13  hours.  With 
a  30  mg/kg  demsd  dose  of  a  6  percent  di- 
methoate/fatty  oil  solution,  residues  in  milk 
zrere  almost  3  ppm  at  about  10  hours,  about 
1.6  ppm  at  13  hours,  and  <0.6  ppm  at  34 
hours.  The  approved  tolerance  for  dlmetho¬ 
ate  residues  In  milk  Is  0003  ppm. 

Steller  and  Brand  (30).  using  gas-llquld 
chromatography,  analyzed  field-treated 
grape  samples  harvested  38  days  after  the 
last  application  of  dlmethoate.  The  authors 
reported  residue  values  of  <0.05  ppm  of 
what  appeared  to  be  de-N-methyl  dlmethoate 
(0,0-Dlmethyl  S-carbamoylmethyl  phos- 
phorodlthioate) ,  N-hydroxymethyl  dlmeth- 
oate,  de-N-methyl  dlmethoxon,  and  N-hy¬ 
droxymethyl  dlmethoxon.  The  authors  con¬ 
cluded  that  residue  values  demonstrated 


•  The  U.S.  Department  of  Agriculture  con¬ 
ducts  a  comparable  residue  study  for  domes¬ 
tic  and  Imported  meat  products.  In  1973 
and  1974,  standard  screening  tests  for 
organophosphate  pesticides  were  conducted, 
but  no  dlmethoate  residues  were  found. 
Screening  for  organophosphate  pesticides 
was  discontinued  In  1974. 
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degradation  of  dlmethoate  realduea  from  a 
maximum  of  18  ppm  to  approximately  0  5 
ppm  with  no  accumulation  of  dlmethoxon 

1  maximum  of  0  3  to  0  4  ppmi  The  approved 
tolerance  for  dlmethoate  residues  on  grapea 
Is  1  ppm 

•  2)  Feed  Beck  et  al  i2It  studied  the 
persistence  of  dlmethoate  residues  on  soy* 
beans,  corn,  and  coastal  bermudagrass  Dl* 
methoate  was  sprayed  at  rates  of  4.  8.  and  16 
ounces  lof  a  formulation  containing  43.8 
percent  dlmethoate  i  per  acre  Residues  de¬ 
graded  to  the  0  1  ppm  level  about  7  and  16 
days  after  treatment  on  soybeans  and  corn, 
respectively  The  same  level  was  not  reached 
In  70  days  with  bermudagrass  (The  authors 
suggested  that  lack  of  rainfall  and  the  cool 
season  of  the  year  resulted  In  the  extended 
persistence  of  residues  on  bermudagrass.! 
The  approved  tolerance  levels  for  soybean 
and  corn  forage  are  2  and  1  ppm,  respective¬ 
ly 

(3!  Plants  Dauterman  et  al  (22!  analyzed 
surface  and  absorbed  residues  following 
foliar  treatment  of  various  crop  plants  with 
radioactive  dlmethoate  In  a  solution  equival¬ 
ent  to  0.5  pound  of  dlmethoate  per  100  gal¬ 
lons  of  water  Dlmethoate  was  rapidly 
absorbed.  It  decomposed  both  on  the  surface 
and  Inside  the  foliage  Only  trace  amounts 
of  dlmethoate  and  dlmethoxon  were  present 
32  days  after  treatment  In  and  oji  foliage  of 
corn  and  peas.  After  32  days,  residues  ranged 
from  16  to  39  ppm  In  and  on  foliage  of  four 
groups  of  potatoes,  and  5  to  10  ppm  In  and 
on  <x>tton. 

(4!  Soil.  Bohn  (231  studied  the  decom¬ 
position  of  dlmethoate  following  the  appli¬ 
cation  tone  pound  actual  per  acre)  of  an 
emulslflable  concentrate  to  a  cultivated 
sandy  loam  soil.  Dlmethoate  disappeared 
rapidly,  even  when  applied  In  amounts  ex¬ 
ceeding  the  recommended  rate  Half  of  the 
Insecticide  In  the  top  three  Inches  of  soil 
disappeared  In  four  days  under  drought  con¬ 
ditions  and  In  2.5  days  after  moderate  rain¬ 
fall.  The  rate  of  disappearance  did  not 
change  with  repeat  applications. 

Mlshra  and  Oupta  (24)  studied  the  per¬ 
sistence  of  dlmethoate  In  three  types  of  soil 
sandy,  loam,  and  clay  loam.  Dlmethoate  was 
applied  at  4  and  8  ppm.  After  treatment,  soil 
samples  were  drawn  at  0.  1,  3,  5,  and  7  days 
and  thereafter  every  week  for  5  weeks  Sam¬ 
ples  were  taken  from  depths  of  0  to  I  Inches, 

2  to  4  Inches,  and  4  to  6  Inches  Dlmethoate 
had  a  half-life  of  5  to  7  days  In  sandy  soil 
and  loam  at  both  4  and  8  ppm  at  depths  of 
0  to  2  Inches,  as  well  as  In  sandy  soil  at 
4  ppm  at  the  2-to-4-lnch  depth  Dlmethoate 
had  a  half-life  of  7  to  14  days  at  4  ppm  in 
loam  and  clay  soil  at  depths  of  2  to  4  Inches, 
and  0  to  2  Inches,  respectively;  and  at  8  ppm 
In  sandy,  loam,  and  clay  soil  at  depths  of 
2  to  4  Inches,  2  to  4  Inches,  and  0  to  2  Inches, 
respectively  A  half-life  of  14  to  22  days  was 
recorded  only  for  clay  at  the  2-to-4-lnch 
depth  at  both  4  and  8  ppm.  On  day  5,  the 
highest  residues  were  recorded  for  all  3  soils 
at  the  4-to-6-lnch  depth. 

Duff  and  Menzer  (25)  studied  the  per¬ 
sistence  and  degradation  of  C-dlmethoate 
In  silty  loam,  loamy  sand,  and  clay  loam.  No 
major  difference  In  total  applied  radioactiv¬ 
ity  recovered  was  noted  between  the  three 
soli  types  in  two  experiments.  Soil  moisture 
content  promoted  more  rapid  disappearance 
of  the  dlmethoate-u  C-equlvalents. 

Oetzin  and  Rosefleld  (26)  measured  dl¬ 
methoate  residues  by  gas-llquld  chromatog¬ 
raphy  two  weeks  after  implication  to  Che- 
halls  clay  loam.  Dlmethoate  degraded  at 
about  the  same  rate  In  heat-sterlllzed  and 
gamma-irradiated  soli,  18  and  20  percent,  re¬ 
spectively.  About  77  percent  of  the  dl¬ 
methoate  had  degraded  after  2  weeks  In  non- 
sterUe  soli. 


Harris  and  Hltchon  (27).  In  laboratory 
tests  on  the  biological  activity  of  several 
pesticides  In  soil,  reported  dlmethoate  to  be 
"moderately  persistent,”  I'e,  Its  biological 
activity  disappeared  after  36  weeks 

There  Is  apparently  no  substantial  move¬ 
ment  of  dlmethoate  In  soli  Bohn  (23)  re¬ 
ported  that  rainfall  did  not  cause  appre¬ 
ciable  leaching  Into  the  3-to-6-inch  zone 
of  soil  Mlshra  and  Gupta  (24!  reported 
more  leaching  of  dlmethoate  In  sandy  than 
In  loam  or  clay-loam  soils  Duff  and  Menzer 
i25(  reported  that  downward  movement  of 
dlmethoate  was  slightly  more  extensive  In 
loamy  sand  than  silty  loam  or  clay  loam,  and 
that  Increased  moisture  content  In  soil  pro¬ 
moted  downward  movement  In  silty  loam, 
loamy  sand,  and  clay  loam 

Duff  and  Menzer  (25!  also  reported  that 
in  moist  soils  the  conversion  of  dlmethoate 
to  dlmethoxon  was  faster,  and  the  levels 
of  dlmethoxon  were  generally  greater  The 
only  hydrolytic  metabolite  of  dlmethoate 
they  Identified  was  dlmethoate  carboxylic 
acid 

Harris  and  Hltchon  (27)  studied  the  bio¬ 
logical  activity  of  several  Insectlcldee  In  soil. 
As  already  noted,  dlmethoate  became  Inac¬ 
tive  after  36  weeks.  In  dry  sandy  loam,  50 
ppm  was  the  lowest  concentration  at  which 
dlmethoate  showed  biological  activity  when 
applied  as  a  soil  treatment;  tn  moist  sandy 
loam  the  level  was  10  ppm;  and  In  muck  the 
level  was  1(X)  ppm.  The  reported  Increase  In 
toxicity  (cholinesterase  Inhibition)  of 
dlmethoate  In  moist  soil,  as  compared  to  dry 
sol.  Is  probably  due  to  the  greater  production 
of  the  toxic  oxygen  analog,  dlmethoxon,  ( see 
Duff  and  Menzer  above).  Dlmethoate  and  Its 
metabolites  rapidly  disappeared  from  highly 
saturated  muck  soil  . 

(5)  Air  and  water  The  National  Air  Moni¬ 
toring  Program  (10),  conducted  by  EPA’s 
Ecological  Monitoring  Branch,  does  not  have 
air  dau  on  dlmethoate  available  since  air 
samples  are  not  being  analyzed  for  this 
pesticide. 

The  National  Estuarine  Monitoring  Pro¬ 
gram  ( 10),  also  conducted  by  EPA’s  Ecologi¬ 
cal  Monitoring  Branch,  does  not  have  estu¬ 
arine  data  on  dlmethoate. 

(6)  Traruporf.  Oraham-Bryce  (28)  studied 
the  diffusion  characteristics  of  dlmethoate 
In  silty  loam  soil.  Diffusion  rates  varied  little 
as  the  dlmethoate  concentration  was  In¬ 
creased;  however,  diffusion  rates  Increased 
rapidly  as  the  soil  moisture  Increased.  These 
findings  agree  with  studie#  already  cited  In 
section  I.P  (4)  which  showed  little  move¬ 
ment  of  dlmethoate  In  soli,  except  under 
moist  conditions  (25, 27) . 

G  Pesticide  Episode  Review  System 
iPERS)  Reports.  The  Agency  maintains  a 
Pesticide  Episode  Review  System,  which  col¬ 
lects  reports  of  pesticide  exposure  affecting 
humans,  domestic  animals,  livestock,  and 
wildlife.  For  the  period  1966  to  June  1976, 
PERS  data  show  a  total  of  50  .episodes  In¬ 
volving  dlmethoate  (29)  ’Thirty-live  In¬ 
volved  dlmethoate  alone,  and  15  Involved  dl¬ 
methoate  In  combination  with  other  active 
ingredients. 

Humans  were  affected  In  38  of  the  50  re¬ 
ported  episodes,  livestock  In  two,  plants  In 
one,  fish  in  one,  and  envlromnental  contam¬ 
ination  In  eight. 

Site  of  occurrence  was  reported  as  agri¬ 
cultural  operations  In  28  of  the  50  reported 
episodes,  transportation  In  five,  greenhouses 
In  three,  storage  areas  In  two.  homes  In 
two,  aerial  application  preparation  sites  In 
two,  formulation  plants  In  one.  an  unspeci¬ 
fied  urban  worksite  In  one,  and  a  disposal 
site  tn  one.  In  addition,  two  episodes  simul¬ 
taneously  Involved  both  a  residential  a^a 
and  a  worksite  ’Three  episode  reports  did 
not  specify  a  site  of  occurrence. 


For  five  of  the  50  episodes,  there  was  sub¬ 
stantial  evidence  that  dlmethoate  was  di¬ 
rectly  Involved,  for  12  episodes,  there  was 
circumstantial  evidence,  for  31  episodes, 
there  was  Insufficient  evidence,  and  for  two 
episodes,  there  was  evidence  which  proved 
that  dlmethoate  was  not  responsible  for  the 
episode 

For  the  17  episodes  In  which  there  was 
either  substantial  or  circumstantial  evidence 
for  dlmethoate’s  Involvement,  12  Involved 
humans,  two  Involved  building  contamlnat- 
tlon,  and  one  each  Involved  livestock,  water 
contamination,  and  both  water  and  soli  <x>n- 
tamlnatlon  Of  the  12  human  Incidents,  site 
of  occurrence  was  reported  as  agricultural 
operations  In  four,  homes  In  two,  aerial  ap¬ 
plication  sites  in  two,  and  transportation,  a 
greenhouse,  a  formulation  plant,  and  a  resi¬ 
dential  worksite  area  In  one  each  ’The  two 
building  contaminations  occurred  In  a  green¬ 
house  and  a  storage  area  ’The  livestock  In¬ 
cident  Involved  an  agricultural  operation 
the  water  contamination  Involved  a  storage 
area;  and  the  water  and  soil  contamination 
Involved  a  disposal  site. 

n.  SBCnLATOBT  HUToav 

Dlmethoate  has  been  the  subject  of  sev¬ 
eral  Federal  regulatory  actions  since  Its  origi¬ 
nal  registration.  All  actions  were  Initiated 
when  the  U.S.  Department  of  Agriculture  was 
responsible  for  the  regulatory  control  of 
pesticides. 

Pesticide  Registration  (PR)  Notice  67-10 
Issued  on  November  6,  1967,  extended  certain ' 
”no  residue”  and  “zero  tolerance”  registra¬ 
tions  beyond  December  31,  1967  Uses  of  dl¬ 
methoate  were  extended  until  January  1, 

1969.  (’This  and  all  following  PR  Notices  are 
cited  In  Reference  30. ) 

PR  Notice  68-3  Isued  on  January  10.  1968. 
classified  certain  chemical  use  patterns  as 
nonfood  uses  For  dlmethoate,  this  included 
the  use  on  agricultural  premises,  except  In 
dairy  barns  and  poultry  houses. 

PR  Notice  Issued  on  January  30. 

1968,  extended  certain  ”no  residue”  and  ’’zero 
tolerance”  registrations  beyond  December  31 
1967  For  dlmethoate.  uses  In  dairy  barns  and 
poultry  houses  were  extended  until  Janu¬ 
ary  1,  1969. 

PR  Notice  68-17  Issued  on  November  1. 
1968.  extended  certain  ”no  residue”  %nd  ’’zero 
tolerance”  registrations  beyond  December  31, 
1968.  For  dlmethoate.  uses  on  alfalfa,  cotton, 
and  safflower,  and  In  dairy  barns  and  poul¬ 
try  houses  were  extended  until  January  1, 

1970. 

PR  Notice  69-2  Issued  on  January  16,  1968, 
extended  certain  ”no  residue”  and  ’’zero  tol¬ 
erance”  reglsti^Uons  beyond  December  31. 

1968.  Fcm*  dlmethoate,  uses  on  potatoes  and 
watermelons  were  extended  until  January  1, 
1970. 

PR  Notice  70-1  Issued  on  January  10,  1970, 
extended  certain  ”no  residue”  and  ’’zero  tol¬ 
erance”  registrations  beyond  December  31. 

1969.  For  dlmethoate,  use  on  alfalfa  was  ex¬ 
tended  until  January  1, 1971. 

m.  SOMMAST  or  SCIZNTXnc  ZVIDKNCX  TO 
SUPPOST  SXStnTASLX  PSZSUMPTION 

'The  following  adverse  effects  of  dlmethoate 
have  been  found  to  exceed  the  criteria  for  Is¬ 
suance  of  a  rebuttable  presumption. 

A.  Chronic  Toxicity. — (1)  Oncogenic  Ef- 
fects  in  Test  Ani/nals.  40  CFR  Section  162.11 
(a)  (3)  (11)  (A)  provides  that  ”a  rebuttable 
presumption  shall  arise  If  a  pesticide’s  In- 
gredlent(s)  *  •  *  (l)nduce(s)  oncogenic  ef¬ 
fects  In  experimental  mammalian  species  or 
In  man  as  a  result  of  oral.  Inhalation,  or 
dermal  exposure  *  *  *.”  Section  162.3  (bb) 
defines  the  term  oncogenic  as  “the  property 
of  a  substance  or  a  mixture  of  substances  to 
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produc*  or  Induce  benign  or  meltgnent  tu> 
mor  formation  In  Uvlng  animals." 

The  Oflloe  of  ^Molal  Pwtlclde  Rerlews  has 
conducted  an  exhaustive  search  of  the  open 
literature  and  has  Isolated  two  published  re¬ 
search  papers  dealing  with  oncogenicity  of 
dlmethoate. 

(a)  Studies  Relevant  to  Rebuttable  Pre¬ 
sumption.  Olbel  et  al.  (31)  studied  the  ef¬ 
fects  of  dlmethoate  on  10-week-<dd  Wlstar 
rats  of  both  sexes.  Forty  animals  per  group 
were  Mnployed  In  the  study.  Fresh  solutions 
of  dlmethoate  were  made  at  the  time  of  ad¬ 
ministration  to  limit  hydrolysis.  The  com¬ 
pound  was  given  by  gavage  twice  weekly  at 
5,  15,  and  30  mg/kg  dose  levels.  One  group 
of  animals  was  also  given  IS  mg/kg  Intra¬ 
muscularly.  The  autbon  described  technical 
dlmethoate  as  a  yellow-brown  oil.  Melster  (3) 
described  dlmethoate  as  a  white  crystalline 


s<^d.  The  Working  Group  has  requested  a 
sample  of  the  material  used  by  Olbel  et  al. 

Animals  were  weighed  at  regular  Intervals. 
Only  Uie  that  lived  3  months  In  the 

study  and  showed  no  post  mortem  changes 
were  examined  hlsU^oglcally.  Blood  and  bone 
marrow  were  also  examined. 

■mated  animals  showed  strong  hyperplasia 
oi  the  blood  forming  parenchyma  of  the  bone 
marrow  involving  erythropoesls,  granulopoe- 
als,  magakaryopolesls.  Nonbony  myeloid 
metiq;>lasla  was  seen  primarily  In  (he  liver 
and  spleen  In  60  percent  of  the  treated  ani¬ 
mals.  In  addition,  granulocytosis  was  found 
In  22  percent  of  the  animals. 

Incidence  of  benign  and  malignant  tumors 
shown  In  Table  1  Indicates  that  there  is  a 
significant  Increase  of  malignant  tumors 
among  treated  animals  at  the  highest  dose 
levels  for  both  oral  and  Intramuscular  routes 
of  administration. 


Table  1. — Incidence  of  tumors  in  rate  treated  voith  dlmethoate 


Dose  milli¬ 
grams  per 
kilogram 

Route 

Average 

survival 

(days) 

Benign  tumors 

Malignant 

tumors 

p  values 

-  0 

Oral . 

473 

3/36 

0/36  .. 

5 

. do . 

518 

7/26 

2/26  .. 

15 

. do . 

511 

5/25 

3/25  .. 

30 

. do . 

#27 

2/20 

>4/20 

0.0132 

0 

1  Im . 

711 

4/35 

o/ai .. 

15 

1  Im.. . 

570 

5/30 

»6/30 

.0072 

*  1  liver  asrcoms,  1  malignant  reticuloeia,  and  2  sarcomas  of  the  spleen. 

>  1  sarcoma  of  the  spleen,  1  soft  tissue  sarcoma,  I  ovarian  sarcoma,  1  reticulum  cell  sarcoma,  1  spleen  sarcoma,  and 
1  liver  sarcoma. 


In  addition,  a  significant  linear  trend 
(p<0.01)  was  found  for  the  oral  route.  No 
significant  difference  was  detected  for  benign 
tumors. 

Olbel  et  al.  (31)  also  studied  the  effects 
of  dlmethoate  on  mice.  Percutaneous  appli¬ 
cation  of  fresh  solutions  of  dlmethoate  was 
given  twice  a  week  for  six  weeks  on  shaved 
back  skin  of  AB  mice  of  both  sexes;  the  ani¬ 
mals  survived  for  only  270  days.  Five  animals 
out  of  19  showed  malignant  tumors,  of  which 
there  were  four  leukoses  and  one  breast  car¬ 
cinoma.  The  spleen  showed  considerable  me¬ 
taplasia  with  often  complete  atrophy  of 
white  pulp.  The  follicles  of  the  white  pulp 
showed  a  loose,  narrow  lymphocytic  mantle 
around  the  central  arteries.  The  trabecular 
framework  of  the  spleen  was  generally  nar¬ 
rowed  and  reduced.  The  red  pulp  showed  a 
partially  localized,  and  diffuse  myeloid  pro¬ 
liferation  with  numerous  Immature  cell 
forms  which  made  It  difficult  to  recognize  the 
basic  structure.  The  authors  felt  that  mice 
also  developed  the  myeloiwollferaitlve  syn¬ 
drome  slnUlar  to  that  observed  In  rats. 

The  benign  tumors  observed  In  the  control 
animals  were  exclusively  fibroadenoma  of  the 


breast.  The  authors  did  not  mention  the  in¬ 
cidence  of  malignant  tumors  In  controls  but 
Implied  that  they  did  not  find  any  malig¬ 
nant  tumors  In  the  control  animals. 

In  1977  the  National  Cancer  Institute 
(NCI)  completed  a  feeding  study  with 
dlmethoate  (33).  Osbome-Mendel  rats,  35 
days  old,  were  used  as  test  animals.  The  com¬ 
pound  was  added  to  the  diet  at  250  and 
125  ppm  dose  levels.  After  19  days  the  doses 
were  reduced  to  half  and  the  treatment  was 
continued  for  an  additional  61  weeks.  The 
animals  were  followed  for  115  weeks.  The 
treatment  groups  consisted  of  50  animals 
of  each  sex,  and  the  matched  controls  con¬ 
sisted  of  10  animals.  Matched  controls  for 
aldrln,  chlordane,  dlcblorvos,  dleldrln,  and 
heptachlor  were  used  for  evaluation  because 
these  studies  were  carried  out  concurrently 
with  the  dlmethoate  feeding  study.  Com¬ 
plete  hlstopatbology  was  carried  out  on  all 
the  animals.  Statistical  analysis  of  tumor 
Incidence  by  site  and  type  Indicated  no  ex¬ 
cess  Incidence  of  any  specific  tumor  type 
and  alTO  no  Increase  In  total  tumor  Inci¬ 
dence.  A  summary  of  the  survival  data  and 
number  of  tumor-bearing  animals  Is*  shown 
In  Table  2. 


Table  2. — Dlmethoate  dironio  feeding  study — number  and  suhHval  of  tumor-bearing  rats 


Sex 


Dosage  group 


Effective  Percent  surviving  *  (weeks) 

number  ‘  Number  TB  A  »  Percent - 

52  78  « 115 


Male . 

Pooled  control . 

*  58 

36 

62 

92 

87 

47 

Do . 

Matched  control. . . . 

10 

7 

70 

100 

80 

30 

Do . 

Low . 

50 

23 

46 

98 

96 

72 

Do . 

High . 

49  • 

24 

49 

92 

82 

58 

Female.... 

Pooled  control . . 

60 

43 

72 

97 

95 

73 

Do . 

Matched  control . 

10 

7 

70 

100 

100 

90 

Do . 

Low . 

47 

SO 

64 

98 

92 

74 

Do . 

High. . 

45 

21 

47 

88 

67 

51 

*  Total  number  of  rats  initially  placed  on  test  minus  the  number  missing  or  antolyied. 

*  Number  of  tumor-bearing  rats. 

I  Denominator  for  survival  percentages  was  the  original  nnmbw  of  animals  minus  those  killed  for  diagnostic 
purposes.  No  animals  were  acddentally  killed,  and  none  were  missing. 

*  Study  terminated  at  115  weeks. 
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Til*  pathologic*!  •valuation  of  thla  study 
was  done  at  Chilf  South  RMtarch  Inatltut*. 
BPA'a  Carcinogen  AMeasmont  Group  (OAO) 
la  Intereeted  In  rovlewlng  the  slldaa  of  thla 
atudy. 

NCI  (Sa)  alao  atudlad  the  effecta  of  dlmeth- 
oate  on  B8CSF  hybrid  mice  which  were 
96  days  old.  The  compound  was  added  to 
the  diet  at  260  and  600  ppm  dose  levete,  and 
the  feeding  was  continued  for  60  and  00 
weeks.  re^>ecUTely.  Animals  were  observed 
for  additional  24  and  34  weeks,  respectively, 
before  sacrifice.  All  the  animals  were  necrop- 
sled  and  examined  blstopathologlcally.  The 
data  were  statistically  analyzed  for  each 
organ  and  tumor  type.  No  dose-related  In¬ 
crease  In  tumor  Incidence  by  site  or  total 
In  either  sex  was  found.  The  data  for  total 
tumor-bearing  animals  are  summarized  In 
Table  3. 


The  pathological  evaluation  of  this  study 
was  carried  out  at  Gulf  South  Research  In¬ 
stitute.  CAG  ts  interested  In  reviewing  the 
slides  of  this  study. 

CAG  (99)  reviewed  the  results  of  both  the 
Glbel  et  al.  (91)  and  the  Nd  (92)  studies 
and  concluded,  “The  Glbel  et  al.  study  showed 
a  statlstl^ly  significant  Increase  In  malig¬ 
nant  tumors  and  myeloproliferative  syn¬ 
dromes  In  Wleter  rats  tested  orally  or  Intra¬ 
muscularly  with  dlnaethoate.  •  •  •  They 
also  reported  an  Increase  Incidence  of  malig¬ 
nant  tumors  and  myeloprollferatlon  In  AB 
mice  following  percutaneotu  application  of 
dlmethoate  on  shaved  back  skin  but  the  In¬ 
adequate  description  of  this  part  of  the 
study  precluded  statistical  analysis.  The  NCI 
study  on  dlmethoate  using  different  strains 
of  rats  and  mice  was  negative.  •  •  •'* 


Table  S. — Dimethoate  chronic  feeding  study — number  and  survival  of  tumor-bearing 

mice 


S«x  Dossrp  croup 


Effective  Percent  survivinc  » (weeks'! 

number »  Number  TBA  •  Percent - 

52  78  •00 


Male . 

..  Pooled  control . 

Ml 

31 

32 

M 

92 

85 

Do _ 

..  Matched  control . 

7 

« 

8fi 

100 

100 

86 

Do _ 

..  Low . 

51) 

11 

22 

08 

84 

82 

Do _ 

...High . 

50 

11 

22 

M 

06 

92 

Frmale.. 

..  Pooled  control . 

80 

14 

18 

90 

83 

Do _ 

..  Matched  control . 

10 

3 

.30 

90 

90 

70 

Do.... 

..  Low . . . 

50 

15 

30 

06 

06 

90 

Do.... 

..  High . 

40 

12 

24 

04 

04 

00 

>  Total  number  of  mice  initially  placed  on  test  minus  the  number  missing  or  autolyzed. 

•  Number  of  tumor-bearing  mice. 

•  Denominator  for  survival  percentages  was  the  original  number  of  animals  minus  those  killed  for  diagnostic  purposes. 
No  animals  were  accidentally  killed,  and  none  were  missing. 

•  Study  terminated  at  yo  weeks. 


The  Wcvklng  Group  concludes  that  the 
Glbel  study  on  rats  supports  the  issuance  of 
a  rebuttable  presumption  on  the  basis  of 
onoognlc  effects  for  the  following  reasons. 
First,  the  studies  on  rats  conducted  by  NCI 
and  Glbel  et  al.  were  dissimilar  In  several 
ways.  The  test  animal  used  by  Glbel  et  al. 
was  the  Wlstar  rat,  whereas  NCI  used  the 
Osborne-Mendel  rat.  It  Is  generally  recog¬ 
nized  (34)  that  different  strains  of  test  ani¬ 
mals.  for  a  variety  of  reasons,  may  dem¬ 
onstrate  a  varied  response  to  a  chemical. 
The  method  of  application  also  varied  In  the 
two  tests.  NCI  Incorporated  dlmethoate  In 
feed  for  the  rat  atudy  whereas  Olbei  et  al. 
administered  dlmethoate  by  intubation  or 
Intramuscular  Injection.  Different  methods 
of  application  may  or  may  not  result  In  a 
different  response  on  the  part  of  the  test 
animal.  Second,  the  purpoM  of  the  RPAR 
process  Is  not  to  determine  whether  dlmeth¬ 
oate  Is  or  is  not  an  oncogen,  but  to  deter¬ 
mine  whether  there  Is  sufficient  Informa¬ 
tion  available  to  raise  a  question  as  to  Its 
safety  In  this  regard.  For  these  reasons  the 
Working  Group  recommends  that  a  re¬ 
buttable  presumption  be  Issued  against  dl- 
metboate  pursuant  to  40  CFR  Section  162.11 
(a)  (3)  (11)  (A). 

(b)  Studies  On  Which  Further  Informa¬ 
tion  Is  Sought.  Stelglltz  et  al.  (35)  studied 
the  hematotoxlc  effects  of  dlmethoate  In  rats. 
Dlmethoate  was  administered  to  10-week -old 
Wlstar  rats  In  doses  of  6,  10,  and  15  mg./kg 
body  weight  by  oral  Intubation  (pJD.).  An¬ 
other  group  was  given  an  l.m.  dose  of  15  mg/ 
kg.  Each  test  group  consisted  of  40  animals 
with  two  control  groups  of  40  animals  each. 
The  most  Important  hematological  results  In¬ 
cluded  pronounced  hyperplasia  of  the  hema¬ 
topoietic  parenchyma  In  the  bone  marrow, 
and  sometimes  strong,  extraosseous  myeloid 
metaplasia.  Hyperplasia  In  the  bone  marrow 
occurred  at  different  levels  In  all  three  hema- 
t<^letlc  cell  systems  with  preferential  In¬ 
volvement  of  granulocyt<^lesls.  Leukocyto¬ 


sis  of  varying  Intensity  In  the  peripheral 
blood  was  also  found  but  mainly  affected 
granulocytes.  The  highest  value  exceeded 
60.000/ul. 

The  Agency  Is  not  now  presuming  against 
dlmethoate  on  the  basis  of  this  study,  but 
requests  any  Interested  party  possessing  In¬ 
formation  relevant  to  this  or  any  other  on¬ 
cogenic  effect  due  to  dlmethoate  to  submit 
such  data  to  the  Agency. 

(2)  Mutagenic  Effects.  40  CFR  Section 
162.11(a)  (3)  (11)  (A)  provides  that  “a  re¬ 
buttable  presumption  shall  arise  If  a  pesti¬ 
cide's  Ingredlent(s).  metabollte(8).  or  deg¬ 
radation  productis)  *  •  •  Induce  mutagenic 
effects,  as  determined  by  multi-test 
evidence.” 

The  Mutagenicity  Testing  Requirements 
Section  of  the  FI  FRA.  Draft  Section  3  Guide¬ 
lines  on  Hazard  Evaluation  of  Humans  and 
Domestic  Animals  defines  multi-test  evi¬ 
dence  as  “evidence  from  at  least  two  sub- 
mammalian  test  systems  In  combination  with 
evidence  that  the  agent  or  Its  active  metab- 
ollte(B)  reaches  the  germinal  tissue  In 
mammals  when  administered  by  an  appro¬ 
priate  route.” 

(a)  Studies  on  Dir^ethoate-Induced  Mu¬ 
tations  <n  Sub-Mammalian  Test  Systems. 
Fahrlg  (36)  treated  cultures  of  Saccharo- 
myces  cerevisiae,  with  dlmethoate  at  seven 
dosage  levels  (ranging  from  40  mM  to  100 
mM).  An  Induction  of  mitotic  gene  conver¬ 
sions  was  observed  which  demonstrated  a 
significant  dose-resixinse  relationship  and  a 
positive  mutagenic  effect.* 

Hanna  and  Dyer  (37)  tested  dlmethoate 
In  two  bacterial  systems  by  adding  5  to  10  ul 
of  dlmethoate  to  a  layer  of  the  bacterial 
strain.  Positive  results  were  observed  In  two 
strains  Escherichia  coli  (S.  cdi  WP2  uvrA 
and  E.  coli  WP  67) .  Negative  results  were  seen 


*The  author(B)  did  not  Indicate  whether 
a  metalxdlc  actlvatkm  system  had  been  In¬ 
cluded  In  Uie  test  procedures. 


In  several  other  t.  eoli  and  Salmonella  ty- 
pAimurlum  strains.* 

Mobn  (38)  studied  the  effect  of  dlmethoate 
In  E.  coU  K-12/galIU18.  Dlmethoate  was 
shown  to  have  mutagenic  activity.  A  signifi¬ 
cant  does-response  relationship  eras  obtained 
using  five  does  levels  (from  1  to  6X10~*  M).* 

American  Cyanamid  Oo.  (38)  investigated 
the  mutagenic  potential  of  Dlmethoate  using 
several  strains  of  S.  typhimurium  and  one 
strain  of  E.  coli.  Rat  liver  microsomal  en¬ 
zymes  (8-6)  were  used  for  metabolic  activa¬ 
tion.  No  mutagenic  effects  were  observed. 
Doses  ranged  from  30  to  100  ug/plate. 

Shlrasu  et  al.  (40  studied  the  mutagenic 
effect  of  dlmenthoate  In  the  H17  Rec*  and 
R45-  strains  of  BadUus  eubtill*.  No  mu¬ 
tagenic  activity  was  observed  under  the  con¬ 
ditions  of  the  study.  The  dose  of  dlmethoate 
used  was  not  given.  * 

Agarwal  et  al.  (41)  studied  the  effect  of 
dlmethoate  on  seed  setting  and  germination 
In  the  bean  (Phaseolus  vulgaris}.  Dlmethoate 
In  concentrations  of  0.1  and  0.5%  by  volume 
were  used  as  foliar  sprays  on  bean  plants  In 
four  observation  plots.  The  spraying  was 
done  at  the  time  of  bud  Initiation.  Seeds 
were  then  collected  and  soaked  for  48  hours 
at  room  temperature.  Dlmethoate  reduced 
germination  23  to  38%  below  controls.  Chro¬ 
mosomal  abnormalities  Including  fragments, 
etlcUneas,  and  anaphase  bridge  formation 
were  seen  In  12fi  to  27.6%  of  the  treated 
series.  No  abnormalities  were  seen  In  the  con¬ 
trols. 

Amer  and  Farah  (43)  studied  the  cjrtologl- 
cal  effects  of  dlmethoate  on  cotton  (Gos)iy- 
pium  barbadense)  and  beans  (Vicia  fada). 
Bean  seeds  were  treated  at  concentrations  ot 
0.5,  0.35,  0  136,  and  0.0626%  using  both  pure 
and  formulated  (solution  containing  40% 
active  Ingredient)  dlmethoate.  Cotton  seeds 
were  treated  with  the  formulated  prod¬ 
uct  at  concentrations  of  0.35,  0.126,  and  0.- 
0635%  dlmethoate.  Both  pure  and  formulat¬ 
ed  dlmethoate  greatly  Inhibited  cell  division 
In  beans.  The  mitotic  Index  for  bean  seeds 
treated  with  pure  dlmethoate  ranged  from 
18  4  (0.5%  dlmethoate)  to  62  6  (  0  626%  dl¬ 
methoate)  compared  with  a  mitotic  Index  of 
84.1  for  controls.  The  mitotic  Index  for  beans 
treated  with  formulated  dlmethoate  ranged 
from  8.0  (036%  dlmethoate)  to  43  0  (  0  0626% 
dlmethoate)  compmed  with  66  4  for  controls. 
Chromosomal  abnormalities  were  also  ob¬ 
served  for  all  treated  seeds.  The  percentage 
of  abnormal  mitoses  In  beans  Induced  by 
formulated  dlmethoate  was  much  higher 
than  that  Induced  by  pure  dlmethoate. 

(b)  Studies  on  Dimethoate-Induced  Mu¬ 
tation  In  Mammalian  Test  Systems.  Ger- 
stengarbe  (43)  Investigated  the  ability  ot 
dlmethoate  to  induce  dominant-lethal  mu¬ 
tations  In  the  mouse  (Mus  musculus).  Dl¬ 
methoate  wa?  administered  Intraperltoneally 
to  male  mice  of  an  Inbred,  AB  Jena/Halle 
strain.  One  set  of  mice  received  a  one-time 
dose  of  80  mg/kg,  while  another  group  re¬ 
ceived  6.66  mg/kg  daily  for  30  dasrs.  The 
treated  males  were  then  paired  with  un¬ 
treated  females.  The  number  of  Implanta¬ 
tions,  resorptions,  and  living  and  dead 
fetuses  on  the  eighteenth  day  of  gestation 
was  determined..  The  living  fetuses  were 
weighed  and  separated  according  to  sex.  A 
slgmficant  Increase  In  the  resorption  rate 
was  detected.  Indicating  damage  during 
spermlogenesls.  A  significant  Increase  was 
observed  in  the  mutation  Index  Indicating 
that  dlmethoate.  In  the  case  of  AB  Jena/ 
Halle  mice.  Induces  dominant-lethal  muta¬ 
tions  and  Is  capable  of  reaching  germinal 
Ussue. 


*The  author  (s)  did  not  Indicate  whether  a 
metabolic  activation  system  had  been  In¬ 
cluded  In  the  test  procedures. 
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BhTinyft  and  behara  (44)  Injected  adults 
of  both  sexes  of  the  mouse  (Hut  musculus) 
with  1  cc/100  g  body  weight  of  dlmethoate 
(0.8  and  1.0%  solutions).  Control  animals 
were  Injected  with  distilled  water,  and 
standard  cytqloglcal  slides  were  prepared 
from  hone  marrow  cells  of  anlmsOs  sacrificed 
at  24,  48,  and  72  hours  after  treatment.  The 
authors  stated  that  In  the  treated  animals. 
In  addition  to  other  aberrations,  centromenc 
fission  and  stretching  were  predominant. 
The  number  of  chromosomes  with  breakage 
at  the  centromere  ranged  from  1  to  38  per 
cell.  The  frequency  of  aberrations  was  high* 
est  at  24  hours,  moderate  at  48  hours,  and 
least  after  72  hours  fmr  both  doeee  tested. 
Aberration  rates  In  control  animals  were  not 
reported. 

The  Working  Oroup  concludes  that  the 
the  Oerstengarbe  (43)  study  demonstrates 
that  dlmethoate  can,  under  certain  condl* 
tlons,  reach  germinal  tissue  In  mammals. 
Based  on  this  finding  and  the  other  positive 
mutation  results  In  tests  with  fungi,  bac* 
terla,  plants,  and  mice,  the  Working  Oroup 
recommends  that  a  rebuttable  presumption 
be  Issued  against  dlmethoate  pursuant  to 
40  CFR  Section  163.11(a) (3) (11) (A). 

B.  Reproductive  and  Fetotoxic  EffecU  in 
Mammalian  Speciet.  40  CTR  163.11(a)(3) 
(11)  (B)  provides  that  a  rebuttable  presump¬ 
tion  shall  arise  If  a  pesticide  "(p) reduces 
any  other  chronic  or  delayed  toxic  effect  in 
test  animals  at  any  dosage  up  to  a  level,  as 
determined  by  the  Administrator,  which  Is 
substantially  higher  than  that  to  which  hu¬ 
mans  can  reasonably  be  anticipated  to  be 
exposed,  taking  into  account  ample  margins 
of  safety."  This  section  reflects  concern  that 
chronic  exposure  to  chemicals  may  result, 
among  other  things.  In  Injury  to  the  repro¬ 
ductive  system  and/or  the  fettu  and  pro¬ 
vides  that  a  rebuttable  presumption  shall 
arise  If  chronic  chemical  exposure  In  test 
animals  produces  such  results. 

Budreau  and  Singh  (46)  studied  the  effect 
of  dlmethoate  on  the  reproduction  of  Charles 
River  CD-I  mice.  The  Insecticide  was  added 
to  drinking  water  at  the  rate  of  60  ppm 
()i  the  LD„)  for  five  generations.  Repro¬ 
ductive  performance  was  evaluated  by  mat¬ 
ing  success  and  reproduction  time.  Mating 
success  was  calculated  as  the  proportion  of 
the  females  mated  that  had  Utters,  expressed 
In  percentage.  Beproductl<m  time  was  the 
number  of  lapsed  days  from  the  first  day 
when  the  females  were  presented  to  the  male 
to  the  day  of  delivery.  The  authms  stated 
that  dlmethoate  treatment  significantly  re¬ 
duced  mating  success  and  increased  repro¬ 
duction  time. 

Second  litter  mating  success  ranged  from 
S3  to  61%  (p<0.01)  and  treated  females  re¬ 
quired  significantly  longer  periods  than  con¬ 
trols  (p<0.01)  to  produce  first  litters  in  all 
generations.  Survival  rate  of  total  pups  and 
litters  was  significantly  reduced  (p<0.0t)  In 
generations  I,  m,  IV,  and  V.  Histologic  ex¬ 
amination  of  the  mammary  glands  of  treated 
females  with  high  newborn  mortaUty  showed 
the  glands  srere  well  developed  and  con¬ 
tained  mUk.  The  growth  rate  of  dlmethoate- 
treated  pups  \uually  feU  behind  that  of  con¬ 
trols  from  day  12  after  birth.  On  day  38, 
average  weight  was  not  always  significantly 
different  from  controls,  mainly  because  low- 
weight  pups  died. 

In  a  dam-transfer  experiment  (46),  a 
number  of  control  young  were  transferred 
from  an  untreated  to  a  treated,  lactating 
mother.  Increased  mortality  was  noted  In  the 
young  nursed  by  the  treated  mothers  as 
compared  with  ccmtrols.  This  suggested  that 
dlmethoate  or  a  toxic  metaboUte  was  passed 
to  the  young  via  milk. 

Scheufier  (46)  administered  a  single  40 
mg/kg  dose  of  dlmethoate,  intraperltoneally, 
to  female  AB  Jean/HaUe  mice  on  the  day  of 
conception.  On  the  ninth  day  of  pregnancy 
the  author  observed  a  significant  increase  in 


the  number  of  dead  embryos  (p<0.01). 
When  dlmethoate  was  Injected  daUy.  at  40 
mg/kg,  during  the  first  14  days  of  pregnancy, 
four  times  as  many  Implanted  embryos  died 
In  comparison  to  controls.  When  40  mg/kg 
of  dlmethoate  was  administered  to  female 
C&7BL  mice,  the  number  of  nonpregnant  fe¬ 
males  was  Increased  to  70%  as  compared  to 
30  to  30%  for  controls.  When  dlmethoate  was 
applied  to  DBA-mlce,  60%  of  the  mated  fe¬ 
males  showed  no  embryos.  The  author  sug¬ 
gested  that  dlmethoate  appears  to  hinder 
strongly  the  development  of  embryos  prior 
to  implantation. 

The  American  Cyanamld  Co.  (47)  con¬ 
ducted  a  three  generation  feeding  study  to 
determine  whether  dlmethoate  would  Inter¬ 
fere  with  reproduction  or  lactation.  Albino 
mice  of  the  CPI  strain  were  fed  diets  con¬ 
taining  8,  16,  60,  and  0  (control)  ppm  of 
dlmethoate.  Animals  were  approximately  one 
month  old  at  the  start  of  the  test.  Weaned 
pups  were  fed  the  same  diets  as  their  parents. 

For  mating  purposes  one  male  and  two 
females  were  housed  together.  Females  were 
housed  alone  while  they  cast  and  weaned 
their  litters,  after  which  parent  animals  were 
mated  again.  There  were  two  mating  periods. 
The  report  concluded  that  "reproduction  and 
lactation  performance  was  good  for  all 
groups." 

An  EPA  scientist  who  reviewed  this  study 
agreed  with  the  conclusion  that  no  terato¬ 
genic  effects  were  observed.  The  scientist 
Identified  the  following  data  from  this  study 
relative  to  the  effect  of  dlmethoate  on  repro¬ 
duction.  This  data,  however.  Is  not  statisti¬ 
cally  significant. 


Number  of 

Diet  (parts  per  Number  of  mothers  with 
million)  soothers  died  tremors  or  s 

litter  which  died 


0  1  0 

6  >2  0 

80  2  4 


>  1  had  an  abscessed  uterus. 

Moling  record  - 


Fi  seneration  Fi  generstion 

Ist  genera-  All  con-  1 5  p/m  did  not  conceive. 

ti<»i.  ceived. 

2d  generation.  15  p/m  did  Do. 

notcon-  g  15  p/m  did  not  conceive, 
ceive.  1 50  p/m  did  not  conceive. 

In  order  to  determine  whether  •  rebut¬ 
table  presumption  should  be  issued  based  aa 
reproductive  and  fetotoxic  effecta  pursuant 
to  Section  162.11  (a)  (3)  (U)  (B) ,  the  Working 
Oroup  must  determine  whether  an  ample 
margin  of  safety  exists  between  the  levels  of 
dlmethoate  which  produce  reproductive  and 
fetotoxic  affects  and  the  levels  to  which  hu¬ 
mans  can  reasonably  be  anticipated  to  be 
exposed. 

In  order  to  determine  whether  an  ample 
margin  at  safety  exists,  the  Working  Oroup 
must  first  detMmlne  how  much  dlmethoate 
a  woman  could  be  exposed  to  through:  (1) 
Oral  exposure,  (2)  dermal  exposiire,  or  (3) 
inhalation  expoeiue.  For  each  of  these  anal¬ 
yses  the  Working  Orocqi  assumes  a  woman 
to  weigh  80  kg.  The  Working  Oroup  is  aware 
that  this  is  a  conservative  aasunqition. 

(1)  Oral  Exposure.  For  purposes  of  this 
analysis  the  Working  Oroup  assumes  dl¬ 
methoate  residues  to  be  present  at  tolerance 
level  (sse  Section  IJ>) .  The  Working  Oroup 
realises,  however,  that  residues  found  in  or 
on  raw  agricultural  commodities  are  typl- 
oaUy  lower  than  tolerance  levela  The  follow¬ 
ing  calculations  are  baaed  on  the  average 
values  for  the  amount  of  food  eaten  per  day 
(1.6  kg)  as  reported  by  Lehman  (64) . 
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NOnCiS 


Food 


Food  iM'lor 
(porront) 


Tolaraiuw 

(miUicranu 

porkllMrtin) 

(40CFRl80a04) 


Contribution 
to  doily  intoke 
(milUcrmnu 
per  klloKnin) 


AUolie . 

Apple* . 

Bf«n3  (dry) . 

Heons  (snap  and  Uma) 

Hrorcoli . 

Cabhace . 

CauUnower . 


Citrus  (includiuf  crape*,  lemons,  orance*.  tanewine*). .. 

Collards . . . 

Endive  (eararole).. . . . 

Orapetrult . 

Kale . 

lemons . . 

Lettuce  (includinc  mustard  greens,  endive/eerarol*) - 

Orange* . . . 

Pears . 

Peas  (dry) . . 

Peas  (fre^) . 

Pet>pers . 

Soyliean  forage . . . 

i^ybean  hay . 

Spinach. . . . 

Swiss  chard  (as  beets) . 

Tangerines . 

Tomatoes . ; . 

Turnips  (roots  and  tops)... . 

Wheat  (green  fodder  and  straw) . 

Com  fodder . 

(■rapes . 

Melons . . 

Potatoes . 

Cotton 'safflower 'soybMn  (as  edible  oil  and  margarine) _ 

Pecans  (as  nuts) . 

Sorghum  grain  and  forage . 

Com . . . . . 

Com  (as  flour cereal/starrh) . . . 

Wheal  grain  (as  flour) . 

Wheat  grain  (as  cereal) . 


Hogs.... 
Horses  . 
Poultry. 
Sheep. . 
Milk.... 


O 


1.81 

2 

ao8e2 

aso 

2 

.0100 

.74 

2 

.0148 

'  .19 

2 

.0088 

.49 

2 

.0098 

.4* 

2 

.0080 

.7# 

2 

.0152 

8.M 

O)  . 

2 

.0782 

(»)  . 

(«)  _ _ 

.14 

2 

.0028 

(«)  . 

•1. 15 

2 

.0280 

(•)  . 

.82 

2 

.0004 

.12 

2 

.0024 

.49 

2 

.0098 

.‘25 

2 

.0060 

(')  . 

(')  _ _ 

.29 

2 

.0058 

.44 

2 

.0088 

(()  . 

1.84 

2 

.0008 

P)  . 

0)  . 

(')  _ _ 

.82 

1 

.0082 

1.98 

1 

.0198 

7.00 

02 

.0140 

1.48 

.1 

.0014 

.00 

.1 

.0000 

(!)  . 

1. 19 

.1 

.0012 

.71 

.1 

.00(17 

8.(0 

.04 

.0082 

.18 

.04 

.0001 

8.0 

.02 

.0000 

4.00 

.02 

.0000 

2.89 

.02 

.0000 

C)  . 

2.4.S 

.02 

.0005 

.28 

.02 

.0001 

19.  fl 

.002 

.0004 

Total 


.K 


/ 


>  No  food  factor  available.  Exposure  to  reflected  in  part 

i  See  kale 

•  See  lettuce. 

•  See  citrus. 

•  See  kale  spinach 

'  Data  not  available. 

The  quantity  of  dlmethoate  In  the  aver* 
a^e  dally  diet  equals  the  average  dally  Intake 
of  dlmethoate  multiplied  by  the  average 
dally  food  Intake:  0.35  ingxi.5  kg  =  0.6a5  mg. 

The  theoretical  exposure  of  an  average 
woman  equals  the  amount  absorbed  divided 
by  the  weight  of  the  average  woman:  0.525 
mg/50kg=0.0106  mg/kg  of  tx>dy  weight. 

(2)  Dermal  Exposure.  In  order  to  conduct 
this  analysis  the  Working  Group  must  make 
certain  assumptions  concerning  the  amount 
of  dlmethoate  which  would  come  in  contact 
with  the  skin  and  how  much  of  this  would 
be  absorbed. 

Sanderson  and  Edson  (7)  studied  the 
dermal  absorption  characteristics  of  '■P-la* 
beled  dlmethoate  on  the  rat.  Three  to  four 
percent  of  an  a{>plled  dose  was  absorbed  after 
one  hour,  and  10  to  25%  after  four  hemrs. 
On  the  basis  of  these  results  the  authors  <»n- 
ducted  a  series  oE  tests  Involving  skin  appli¬ 
cation  of  a  ocMnmerctal-type  ■V-labeled  dl¬ 
methoate  formulation  usb^  human  subjects. 
The  authocs  found  that,  after  two  hours  of 
contact,  almost  all  cUmstboate  was  removed 
by  washing  with  water.  After  6^  hours,  6 
to  13%  of  the  dlmethoate  does  remained 
after  washing  with  water;  however,  this  was 
“largely  removed”  by  vigorous  washing  with 
aoap  and  water. 

For  purposes  of  this  analyals.  the  Working 
Group  arlll  assume  that  10%  of  the  dlmeth¬ 
oate  cximlng  In  contact  with  the  skin  or 
clothing  of  the  kqypUcator  will  be  absorbed 
even  after  washing. 


by  meats  and  poultry. 


The  Working  Group  feels  that  more  women 
of  childbearing  age  would  be  exposed  to  dl¬ 
methoate  through  application  around  the 
hcMne  than  under  any  other  situation.  The 
Working  Group  has  selected  a  prcxluct  repre¬ 
sentative  of  a  pesticide  product  containing 
dlmethoate  which  can  be  used  around  the 
home.  This  product  cxyntalns  23.4  percent 
dlmethoate  as  formulated  (equivalent  to  2 
pounds  of  dlmethoate  per  ^lon) .  For  der¬ 
mal  exposure  from  spraying,  the  conservative 
assumption  Is  made  that  no  applicator  would 
get  more  than  one  pint  of  dilute  spray  on 
herself  during  spraying.  This  would  be 
enough  to  thoroughly  wet  the  operator's 
clothing.  The  following  calculations  of  expo¬ 
sure  assume  a  dilution  for  spraying  of  16 
fluid  ounces  (or  0.25  pound)  of  formulated 
product  per  24  pints  of  water. 

Changing  pounds  to  grams  gives:  0.26  lb/ 
24  ptx454  gr/lb=4.7S  gr/pt.  The  Working 
Group  has  assumed  1  pint  exposure  and  10 
percent  absorption  by  a  50  kg  female.  To 
determine  the  amount  absorbed,  multiply 
Uie  amount  of  dlmethoate  per  pint  by  the 
amount  absorbed:  4.73  grx  10  percent=0.473 
gr=473  mg  exposure. 

Ihe  theoretical  exposure  of  an  average 
woman  equals  the  amoxmt  absorbed  dlvld^ 
by  ths  weight  of  the  average  woman:  473 
mg/60  kg =0.46  mg/kg  of  body  weight. 

(3)  Inhalation  Exposure.  Inhalation  ex¬ 
posure  from  qyraylng  la  estimated  by  assum¬ 
ing  that  some  fraction  of  the  spray  enters 
the  breathing  none  of  the  applicator.  With 
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th«  coum  ttptvf  droplets  resulting  from  • 
home  garden  spray  noasle,  ttoere  Is  no  sub* 
stantlal  upward  diffusion,  and  the  spray 
droplets  follow  a  mechanical  trajectory  to 
the  ground.  Since  the  sprayer  Is  held  roughly 
waist  high,  normally  eery  little  spray  would 
enter  the  breathing  none.  The  applicator  la 
thus  exposed  to  substantially  leas  dlmetho* 
ate  by  respiration  than  by  dermal  contact. 
This  reasoning  Is  In  agreement  with  Wolfe's 
(56)  comment,  "orer  07  percent  of  the  pestl> 
clde  to  which  the  body  Is  subjected  during 
most  exposure  situations,  and  especially  to 
applicators  of  liquid  sprays.  Is  deposited  on 
the  skin."  Thus  even  with  the  conservative 


assxunptlon  that  all  Inhaled  dlmethoats 
would  be  retained  In  the  lungs  of  ths  ap¬ 
plicator,  it  appears  that  Inhalation  exposure 
would  not  make  an  important  contribution 
to  the  total  potential  exposure. 

Total  theoretical  expoeure  from  dlmeth- 
oate  equals 

0.0105  mg/kg  (due  to  oral  exposure) 

0.4600  mg/kg  (due  to  dermal  expoeure) 

0.4705  mg/kg = total  theoretical  expoeure. 

The  theoretical  margin  of  safety  for  dl- 
methoate-lnduced  reproductive  and  feto- 
toxlc  effecu  equals  the  effect  level  divided  by 
the  total  theoretical  exposure  level: 


ao  mg/kg  (Budreau  h  Singh  (46) ) 
0.4705  mg/kg Ttotal  theoretical  exposure) 


It  Is  generally  recognized  that  humans 
vary  In  their  susceptibility  to  a  toxicant  aniT* 
that  humans  may,  for  a  variety  of  reasons,  be 
far  more  sensitive  than  laboratory  animals. 
Therefore,  and  lacking  information  to  the 
contrary,  the  Working  Oroup  feels  that  3.11 
does  not  constitute  an  adequate  margin  of 
safety  and  recommends  that  a  rebuttable 
presumption  be  issued  against  dlmethoats 
pursuant  to  40  CFR  162(a)  (3)  (11)  (B). 

Registrants  and  other  Interested  persons 
can,  during  the  course  of  the  RPAR  process, 
submit  data  and  or  comments  regarding  the 
existence  of  an  ample  margin  of  safety  for 
dlmethoate-lnduced  reproductive  and  feto- 
toxlc  effects,  and  any  other  comments  and 
data  concerning  dlmethoate-lnduced  repro¬ 
ductive  and  fetotoxic  effects.  , 

IV.  OTHXa  RELEVANT  ADVERSE  ErTECTS 

This  section  addresses  certain  criteria  for 
determination  of  unreasonable  adverse  ef¬ 
fects  which  dlmethoate  may  produce,  but 
for  which  Insufficient  evidence  exists  to  Ini¬ 
tiate  a  rebuttable  presumption. 

A.  Delayed  Neurotoxicity.  American  Cyan- 
amld  Co.  (46)  performed  d^myellnatlon 
studies  for  dlmethoate  and  Its  oxygen  ana¬ 
log,  dlmethoxon.  In  white  leghorn  hens  esti¬ 
mated  to  be  1  to  2  years  of  age.  Although  the 
results  appear  to  show  that  these  chemicals 
did  not  cause  myelin  degeneration,  a  closer 
examination  of  these  reports  Indicates  that 
the  tests  were  Inconclusive  for  the  following 
reasons: 

1.  An  LD^  for  24  hours.  Instead  of  7  days, 
should  have  been  used  In  the  tests; 

a.  Since  hens  were  given  the  chemicals  in 
their  feed,  the  dose  received  by  each  hen  was 
not  accurately  known.  Administration  of  the 
test  substance  should  have  been  by  Intuba¬ 
tion  or  gelatin  capsule;  and 

3.  Since  maximum  doses  of  only  one-eighth 
LD^  were  administered,  delayed  neurotoxic 
effects  may  not  have  developed. 

The  regimen  of  the  study  was  such  that  It 
would  not  detect  delayed  neurotoxicity  of 
some  compounds  that  are  known  to  cause 
this  effect.  Either  much  higher  doses,  i.e., 
the  maximally  tolerated  dose  using  atropine, 
or  sub-acute  studies  for  longer  periods  of 
time  should  have  been  used. 

The  Agency  Is  not  now  presuming  against 
dlmethoate  on  the  basis  of  this  study  but 
requests  any  Interested  party  possessing  In¬ 
formation  relevant  to  this  or  any  other 
chronic  or  delayed  toxic  effect  due  to  dl¬ 
methoate  to  submit  such  data  to  the  Agency. 

B.  Synergtrm.  Uchlda  et  al.  (40)  have  re¬ 
ported  on  synergism  of  dlmethoate  by  EPN 
In  mammals  and  Insects.  (Synergism  la  de¬ 
fined  as  the  greater  toxicity  of  two  com¬ 
pounds  together  than  would  be  anticipated 
from  the  sum  of  their  Individual  effects.) 

The  authors  found  that  one-half  the  LD,, 
of  dlmethoate  (170  mg/kg)  and  one-half 
the  of  EPN  (11  mg/kg)  killed  an  aver¬ 
age  00  percent  of  mice  In  two  trials  when 


given  simultaneously.  For  guinea  pigs,  the 
authors  found  that  one -half  the  LD^,  of 
dlmethoate  (390  mg/kg)  and  one-half  the 
LDin  ot  EPN  (14  mg/kg)  killed  an  average 
of  24  percent  :j;6  In  five  trials  when  given 
simultaneously.  The  authors  described  this 
result  as  “moderate"  synergism.  The  authors 
noted  that  EPN  blocks  liver  degradation  of 
dlmethoate  profoundly  In  the  mouse  and  less 
ao  In  the  guinea  pig  and  concluded  this  In¬ 
hibition  In  metabolism  or  detoxification  of 
dlmethoate  accounted  for  the  synergistic  ac¬ 
tivity  In  the  mouse  In  the  guinea  pig. 

In  a  study  on  the  degradation  of  dl¬ 
methoate  by  the  human  liver,  Uchlda  and 
O'Brien  (16)  noted  that  mammalian  amldase 
Is  very  sensitive  to  EPN  in  vivo  and  that  Its 
inhibition  should  lead  to  synergistic  toxicity 
in  man. 

The  1060  Report  of  the  Secretary's  Com¬ 
mission  on  Pesticides  and  TTielr  Relationship 
to  Environmental  Health  (Mrak  Report)  (50) 
discussed  the  synergistic  activity  of  EPN  on 
dlmethoate  and  recommended  that  "(alddl- 
tlonal  studies  should  be  conducted  to  evalu¬ 
ate  the  significance  of  allesterase  Inhibition 
In  man  and  especially  liver  allesterase;  and 
to  study  the  relation  between  allesterases 
and  amldases."  The  report  also  stated,  "In 
light  of  present  knowledge,  studies  on  the 
Inhibition  of  plasma  and  liver  allesterase 
should  be  required  on  all  anticholinesterase 
pesticides." 

Although  there  are  no  registered  products 
which  contain  both  EPN  and  dlmethoate', 
these  chemicals  do  have  certain  use  patterns 
In  conunon.  These  include  use  on  apples, 
beans,  cotton,  grapes,  pears,  pecans,  and 
tomatoes.  The  Working  Oroup  does  not  know 
If  It  Is  common  practice  to  mix  dlmethoate 
with  EPN  or  to  apply  them  together.  The 
Agency  Is  not  now  presuming  against  dl¬ 
methoate  on  the  basis  of  these  studies  but 
requests  registrants  and  any  other  Inter¬ 
ested  party  possessing  Information  relevant 
to  the  use  of  EPN  with  dlmethoate.  or  to  the 
synergism  of  dlmethoate  bv  EPN  or  any  other 
pesticide  to  submit  such  data  to  the  Agency. 
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